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INTRODUCTION

CH2M HILL conducted chronic screening bioassay tests using the Sandberg bluegrass (Poa
sandbergii) on soil samples provided by the ELR Consulting for Washington Closure
Hanford, Richland, Washington. The tests were conducted from January 25 through March
3, 2006.

METHODS AND MATERIALS

TEST METHODS

The chronic test methods were performed according to: Standard Guidefor Conducting
Terrestrial Plant Toxicity Tests, ASTM B 1963-02 (2002).

TEST ORGANISMS

The seeds used were obtained from Native Grass Seeds, Corniville, Arizona. All test
conditions were maintained during planting, germination, and growth phases of the test as
prescribed by the ASTM protocol.

CONTROL SOIL

The control soil used in the tests was artificial soil comprised of 70 grade silica sand (70
percent by weight), kaolin clay (20 percent), and peat moss (10 percent). Calcium carbonate
(0.4 percent of total weight) was added to adjust soil pH to 7.0 ± 0.5.

HYDRATION WATER

The water used to initially hydrate the control and test soils was Milli-Q equivalent de-
ionized water. After initial hydration, all test chambers were watered with half strength
Hoagland's solution on an every other day basis. All hydration was accomplished via sub
iniyatti. -

TEST CONCENTRATIONS

The concentration tested in the bluegrass tests was 100 percent test soil with control soil
alone for the lab control. For the bluegrass tests, 50 seeds per concentration were used with
five replicate test chambers per concentration and 10 seeds planted per chamber. Following
germination, test chambers were thinned to a maximum five seedlings per replicate.
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SAMPLE COLLECTION

Individual soil samples used during the testing were collected between October 31, 2005, and
December 6, 2005. The samples were stored in the dark at 40C until the initiation of the
initiation of the tests. Chain of Custody for sample collection is provided in Appendix C.

SAMPLE CROSS-REFERENCE TABLE

Table 1 provides a cross-reference of the Client ID numbers, sampling dates, sampling
locations, Bluegrass test sample identification (SDG) numbers, and Analytical Lab SDG
numbers.

Table 1
Sample Cross-Reference

Client ID Sample Sample Bluegrass Analytical
Date Location test SDG Lab SDG

JlODW4 10/31/2005 600-131 BG1542-01 E2748

JI0DV4 11/08/2005 PIT 23 BG1542-02 E2801

JlODT8 11/14/2005 Upland Backfill Blevated-l00-F-2 BG1542-03 E2831

J10DV2 11/15/2005 Upland Native Reference-Central BG1542-04 E2846
Plateau

JlODVl 11/15/2005 Upland Backfill Low-116-DR-1&2 BG1542-05 E2847

J10DV3 11/16/2005 Upland Native Blevated-JA Jones BG1542-06 E2857

JIODVO 11/21/2005 Riparian Elevated-Site #3 BG1542-07 E2877
Upriver 100-D I I

J10LJ5 11/28/2005 Riparin Low-Site #10 BG1542-08 E2897
I Downriver 100-D -

JIODT9 12/06/2005 Riparian Reference-Site #13 BG1542-09 E2953
- Vernita Bridge

- Rexun

-Rerun

SorOfl

SAMPLE PREPARATIoN

Test soils and control soil were dried and homogenized prior to use. For each replicate, 90
grams dry weight of soil was added to each test chamber. The soils were initially hydrated
with Milli-Q equivalent de-ionized water via sub irrigation. In addition, a sub sample of the
soil was added to a surrogate chamber and hydrated forpH measurements.

-3-



TEST INITIATION

Tests were initiated by planting 10 seeds in each test chamber. Seeds were planted at a depth
of 1 % times the seeds diameter (approximately 2 millimeters) and covered gently with soil.
A small amount of hydration water (10 ml) was sprayed onto the soil surface to ensure seeds
received moisture.

TEST MONITORING

According to information provided by Native Grass Seed (seed supplier), germination should
take place between 14 and 28 days. Th6 number of seeds in each test chamber that had
germinated was recorded on days 12, 14, 16, 21, and 23. Germination- was determined to
have occurred on day 23.

Observations of the shoot appearance were recorded 7 days after germination (30 days after
planting). The number of germinated seeds in each test chamber was also recorded.
Chambers that had more than five germinated seeds had shoots removed to prevent
overcrowding. These test chambers were thinned to five seedlings each.

Soil pH was taken at test initiation and termination by placing a subsample of soil into a
specimen cup, adding hydration water, and mixing prior to the pH measurement.

TEST.TERMINATION

Tests were terminated 14 days post germination. The number of seedlings, shoot appearance
and height (tallest shoot of each plant), and root appearance and length (longest recovered
root of each plant) was recorded.

For each test chamber, all of the above ground biomass (te. shoots) from all germinated
plants were combined and placed into tarred aluminum tins. The shoots were weighed to
determine the wet weight immediately following removal from the test chamber. The shoots
were the Mied.in an nven at 6l *C fnr A minimum of 24 homs. The shoots were then placed
into a desiccator for a minimum of 2 hours and weighed to determine dry weight.

The wet and dry weight for the roots were obtained following the same procedure as
described above.

-4-



DATA ANALYSIS

For each test chamber, the following endpoints were calculated:

0 14 Day Post-Germination Survival (%)
(Calculated as the number of seedlings alive at 14 day post germination divided by

.5)

* Average Above Ground Shoot Mass (Wet)
(Calculated as the total wet weight of the shoots divided by the number of

seedlings harvested)

* Average Above Ground Shoot Mass (Dry)
(Calculated as the total dry weight of the shoots divided by the number of

seedlings harvested)

* Average Root Mass (Wet)
(Calculated as the total wet weight of the roots divided by the number of seedlings

harvested)

* Average Root Mass (Dry)
(Calculated as the total dry weight of the roots divided by the number of seedlings

harvested)

* Average Total Mass (Wet)
(Calculated as the total combined wet weights of the shoots and roots divided by

the number of seedlings harvested)

e Average Total Mass (Dry)
(Calculated as the total combined dry weights of the shoots and roots divided by

the number of seedlings harvested)

* Average Shoot Height
(Cnlcnlated as the total cnhinea hEight of the tallest shoot of each seedling

divided by the number of seedlings harvested)

* Average Root Length
(Calculated as the total combined length of the longest root of each seedling

divided by the number of seedlings harvested)

Note: Due to a laboratory error; the Shoot Height for samples JlODT8 and JIOLJ5, was
measured only for the single tallest shoot in each replicate. Similarly, the Root Length for
samples JIODW4, JlODV4, JIODTS, and J10L5, was measured only for the single longest
root from each replicate. As a result, statistical analysis for these endpoints on these
samples was not performed.
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Statistical analysis for each endpoint listed comprised of entering the data obtained from each
replicate chamber of a test soil and comparing the results to the data from the replicate
chambers of the laboratory control. Comparisons were made as a single tailed t-test,
evaluating for statistically significant reductions from the control value, using CETIS version
1.1.2. The Equal Variance t Two-Sample test was used. When the assumptions of equality
of variance ornormalitynecessary for Equal Variance t Two-Sample test was not met, the
Unequal Variance t Two-Sample test or Wilcoxon Rank Sum Two Sample test was used.

The endpoint data and the -esults statistical analysis are summarized in Table 2 below. The
data represents the average value of the replicate chambers used in each test concentration.
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RESULTS AND DISCUSSION

Table 2 summarizes the results of the bluegrass tests.

The results for sample J10DW4 indicated a statistically significant reduction in germination,
average above ground shoot mass (wet), average above ground shoot mass (dry), average root
mass (dry), average total mass (shoots + roots wet), and average total mass (shoots + roots
dry) when compared to the laboratory control..

The results for sample J10DV1 indicated a statistically significant reduction in germination,
average above ground shoot mass (wet), average above ground shoot mass (dry), average root
mass (wet), average root mass (dry), average total mass (shoots + roots wet), and average
total mass (shoots + roots dry) when compared to the laboratory control.

The results for sample JI0DT9 indicated a statistically significant reduction in germination
when compared to the laboratory control.
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CERTIFICATION STATEMENT

I certify that this data package is in compliance with the Statement of Work, both technically
and for completeness, for other than the conditions detailed above. Release of the data
contained in this hard copy data package has been authorized by the Laboratory Manager or a
designee, as verified by the following signature:
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RAW DATA SHEETS
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CETIS Test Summary Report Date:
Test Link:

Page 1 of 3
10 Mar-06 2:57 PM

194708-8127/8154201psc

CETISm v1.1.2revi

Plant Chronic test CH2M Hill

Test No: 03-9091-7145 Test Type: Plant Chronic test Durmtlo: 37d Oh
Start Date: 25 Jan-05 Protocol: ASTM E1963-02 (2002) Species: Poe sandbergil
* Ending Date: 03 Mar-06 Dil Water: Source:
Setup Date: 25 Jan46 12:00 AM Brine:

Comments: E274801

Sample No: 18-1426-8954 Code: B1542-01 Client:
Sample Date: 31 Oct45 Material: Son Project:
Receive Data: Source: Hanford
Sample Age: 86d Oh Station:

Comments: J10DW4, E274801

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
08-26314684 % Germination <100 100 NIA 23.72% Equal Variance t Two-Sample
11-3105-6016 AG Average Dry Wt. <100 100 N/A 38.24% Equal Variance t Two-Sample
16-3143-7290 AG Average Height 100 > 100 N/A 31.73% Equal Variance t Two-Sample
10-9196-2081 AG Average Wet WL <100 100 NIA 27.27% Equal Variance I Two-Sample
04-0480-7096 Root Average Dry Wt. <100 100 NA 45.60% Equal Variance t Two-Sampla
07-1811-0773 Root Average Wet Wt. 100 > 100 NIA 41.42% Equal Variance I Two-Sample
11-7102-7292 Total Average 81oma8 Dry '100 100 NA 40.05% Equal Variance t Two-Sample
02-3271-9163 Total Average Biomass Wet <100 100 WA 33.72% Equal Variance t Two-Sample

---13--,
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CETIS Test Summary
Report Date:
Test Link:

Page 2of 3
10 Mar-06 2:57 PM

19-708-8127/8154201 pso

Approval:

% Germination Summary

Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
0 DihjfonWater 5 0.88000 0.60000 1.00000 0.08000 0.17889 20.33%
100 5 0.60000 0.40000 0.80000 0.08944 0.20000 33.33%

AG Average Dry W. Summary

Conc.% Control Type Reps Mean Minimum Maximum SE SD CV
0 Diluion Water 5 12.351 7.9275 19270 2.1347 4.7733 38.55%
100 5 7.2993 3.675 10.637 1.3763 3.0775 42.16%

AG Average Height Summary

Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 10.627 8.4 12.333 0.6527 1.4595 13.73%
100 5 14.833 11 20 1.6915 3.7823 25.50%

AD Average Wet Wl. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 63.903 41.475 82.338 7.1313 15.946 24.96%
100 5 40.525 19.54 55.457 6.0773 13.589 33.53%

Root Average Dry W. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 DIlution Water 5 7.868 3.78 14.108 1.8839 4.1678 52.98%
100 5 3.268 2.015 4.6500 0.4968 1.1108 33.99%

Root Average Wet WL. Summary

Conc-St Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 113.23 51.638 158.52 21.449 47.962 42.36%
100 5 72.356 40.920 111.72 13.274 29.681 41.02%

Total Average Blomass Dry W. Summary

Conc-% - Control Type Reps Mean Minimum Maximum SE SD CV
0 Diluton Water 5 20.217 12.223 33.384 3.9407 8.8117 43.58%

100 5 10.567 6.02 15.287 1.8513 4.1395 39.17%

Total Average Blomass Wet WI Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dluton Water 5 177.14 93.113 240.86 2B.08Q 58.331 32.93%
100 5 112.88 80.46 167.17 18.747 41.919 37.14%

-14-
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CETIS Test Summary

-15-
000-092-101-1

Page 3 of 3
Report Date: 10 Mar-05 2:57 PM
Teat Link: 19-4708-8127/B154201pse

CETISM v1.1.2rev a

% Gemination Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
o Dilution Water 1.00000 1.00000 1.00000 0.60000 0.80000
100 0.60000 0.40000 0.40000 0.80000 0.80000

AG Average Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 15.1720 10.552 19.276 8.82868 7.92751
100 10.6366 3.67499 5.23001 8.8675 10.2875

AG Average Height Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 10.2 BA 11.2 12.3333 11
100 14.8667 20 17 11 11.5

AG Average Wet Wt. Detal

Conc-% ConrO Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 67.2900 55.1900 82.338 73.2233 41.4750
100 55A567 19.54 38.2900 40.4250 48.9125

Root Average Dry Wt. Detail

Conc-% Control Type Rep I Rep-2 Rep 3 Rep 4 Rep 5
0 Diluion Water 8.75601 8.39399 14.108 3.77999 4.295
100 4.65000 2.34500 2.01498 328499 4.045

Root Average Wet Wt. Deta

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 143.362 140.624 158.524 72.0233 51.6375
100 111.717 40.9200 44.38 83.545 81.2175

Total Average Biomasa Dry WI. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 23.9280 18.948 33.384 12.8086 12.2225
100 15.2886 8.01999 7.245 9.95248 14.3325

Total Average Blomass Wet Wt. Detail

Conc-% Control Type Rep l Rep 2 Rep 3 Rep 4 Rep 5
0 DIlution Water 210.852 195.814 240.862 145.247 93.1125
100 167.173 60.A 826700 12.97 130.130

Analyst. V



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 1 of 8
10 Mar-06 2:57 PM

08-2631-86WB4B54201psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Germination Comparison 19-6708-8127 19-6708-8127 laMar-06 2:56 PM CETISvl.1.2

Method Alt H Data Transform Zeta. NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C > T Angular (Corrected) <100 100 N/A 23.72%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
Dilution Water 100 2.36128 1.85955 0.0229 0.24559 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decislon(0.05)
Between . 0.2431297 0.24313 1 5.58 0.04587 Significant Effect
Error 0.3488457 0.043606 8
Total 0.59197535 0.2867354 9

ANOVA Assumptions

Attribute Test Statistic Critical. P-Value Decision(0.01)
Variances Variance Ratio F 1.04816 23.15450 0.96473 Equal Varances
Distribution Shapiro-Wilk W 0.88173 0.13860 Normal Distibution

Data Summary Original Data Transformed Data

Conc-%. ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 0.88000 0.60000 1.00000 0.17889 1.20581 0.88608 1.34528 0.20635
100 5 0.60000 OAOOOO 0.80000 0.20000 0.89396 0.68472 1.10715 0.21126
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Comparisons:
Report Date:
Analys1s:CETIS Analysis Detail

Page 2 of 8
10 Mar-06 2:57 PM

11-3105-016,1B54201psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample LInk Control Link Date Analyzed Version ,
AG-Average Dry Wt. Comparison 19-6708-8127 19-4708-8127 1OMar-062:56PM CETISv.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSO
Equal Vadance f Two-Sample C> T Untmnsforned <100 100 N/A 38.24%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Dscision(D.05)
Dilution Water 100 1.98586 1.85955 0.041Q 4.72307 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Dacision(.05)
Between 63.79421 63.79421 1 3.96 0.08192 Non-Significant Effect
Error 129.0223 16.12778 8
Total 192.816475 79.921995 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declslon(0.01)
Variances Variance Ratio F 2.40572 23.15450 0.41603 Equal Variances
Distribution Shapro-Wllk W 0.91144 0.29103 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 12.351 7.9275 19.276 4.7733
100 5 7.2993 3.675 10.537 3.0775

Graphics
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 4of B
10 Mar.06 2:57 PM

18-3143-7290W154201pso

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Unk Control Unk Date Analyzed Version

AG Average Height Comparison 194708-8127 19-8708.8127 10 Mar-08 2:57 PM CETlSvl.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C' T Untfnsformed 100 >100 1 N/A 31.73%

Group Comparisons

'Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)

Dilution Water 100 -2.3202 1.85965 0.9755 3.37146 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F StatIstlc P-Value DeclsIon(O.05)
Between 44.24011 4424011 1 5.38 0.04890 Significant Effect
Error 85.74311 8.217889 B
Total 109.983223 52,458001 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declslon(0.01)
Variances Variance Ratio F 8.71552 23.15450 0.09208 Equal Variances

Distribution Shapiro-Wilk W 0.96385 0.82873 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 10.627 BA 12.333 1.4595
100 5 14.833 11 20 3.7823

Graphics
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Comparisons: Page 3 of 8

CETIS Analysis Detail Report Date: 10 Mar-06 2:57 PM
C T A ys D.Asis: 10-91-201154201p.

Plant Chronic test C2M Hill]

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Wet Wt. Comparison 19-M708-8127 19-6708-8127 0 Mar-06 2:58 PM CETISv.1.2

Method At H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C >T Untransformed 100 100 N/A 27.27%

Group Comparisons

Control vs Conr-% statistic Critical -P-Value MSD Decision(O.05)
Dilution Water 100 2.49513 1.85955 0.0196 17.4233 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF P Statistic P-Value Declelon(0.05)
Between 1388.377 1366.377 1 6.23 0.03722 Significant Effect
Error 1755.801 219.4752 8
Total 3122.17810 1585.852 9 -

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declaion(O.01)
Variances Variance Ratio F 1.37694 23.15450 0.76412 Equal Variances
Distributlon Shapiro-Wik W 0.93736 0.82406 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean MinImum Maximum SD Mean Minimum Maximum SD
0 DIluUon Water 5 63.903 41.A75 82.338 15.946
100 5 40.525 19.54 55A57 13.589

Graphics
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Comparisons: Page 5 of 8
Report Date: 10 Mar-06 2:57 PM
Anasis: 04-0460-70066154201p.cCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzad Version

Root Average Dry Wt. Comparison 19-708127 1"-70"-127 10 Mar-06 2:57 PM CETISY1.1.2

Method Alt H Data Trainsform Zt NOEL LOEL Toxic Units ChV PMSD

Equal Variance t TwoSaMPIS G> T Un transformed <100 100 N/A 45.60%

Grop Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Dilution Water 100 2.38399 1.85955 0.0221 3.58697 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)

Between 52.86784 52.86784 1 5.68 0.04427 Significant Effect

Error 74A1687 9.302109 8
Total 127.28471 62.169949 9

ANOVA AssumptIons

Attribute Test Statistic Critical P-Value Declslon(O.01)

Variances Variance Ratio F 14.0768 23.15450 0.02523 Equal Variances

DIs ibuilon Shapiro-Wilk W 0.91314 0.30324 Normal Distribution

Data Summary Original Date Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Moan Minimum Maximum SD
0 Dilution Water 5 7.8666 3.78 14.108 4.1678
100 5 3.258 2.015 4.6500 1.1108

Graphics
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Comparisons: Page 5 of 8
Report Date: 10 Mar-08 2:57 PM
Analysis: 07-1811-07731B54201pscCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Wet WL Comparison 19"708-8127 19-6708-8127 10 Mar-05 2:57 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C >T Untransformed 100 >100 1 N/A 41-42%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Dscison(0.05)
Dilution Water 100 1.62059 - 1.85955 0.0719 45.905 Non-Significant Effect

ANOVA Table

Source Sum of Squares -Mean Square DF F Statistic P-Value Docision(0.05)
Between 4177.597 4177.597 1 2.63 0.14376 Non-Significant Effect
Error 12725A 1590.575 a
Total 16902.9961 5768.2716 9

ANOVA Assumptions

Attribute Test Statistic - Critical P-Value Decision(0.01)

Variances Variance Ratio F 2.61121 23.15450 0.37516 Equal Variances
Distribution Shapiro-Wilk W 0.91511 0.31837 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 113.23 51.638 158.52 47.952
100 5 72.356 40.920 111.72 29.681

Graphics
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Comparisons: Page 7 of 8
Report Date: 10 Mar-06 2:57 PM

,ETIS Analysis Detail Analysis: 11-7102-7292S154201pso,

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed version -

Total Average Biomass Dry WL Cormparison 19-67058127 1"-70M-127 1 Mer-06 2.57 PM CETI8v1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PM3D

Equal Variance t Two-Sample C> T Untransformed <100 100 N/A 40.05%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)

Dilution Water 100 2.21643 1.85955 0.0288 8.09629 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square or F Statistic P-Value Decision(0.05)
Between 232.8113 232.8113 1 4.91 0.05750 Non-Significant Effect

Error 379.1292 47.-9115 8
Total 611.940475 280.20242 9

ANOVA Assumptions

Attribute To"t Statistic Critical P-Value Decislon(O.01)

Variances Variance Ratio F 4.53128 23.15450 0.17247 Equal Variances

[istwbuuon Shapro-Wik W 0.93905 0.54254 Normal Distribution

Data Summary Original Data Transformed Data

Conc.% Control Type Count Mean . Minimum Maximum SD Mean Minimum Maximum SD

0 Dilulion Water 5 20.217 12.223 33.384 8.8117
100 5 10.587 6.02 15287 4.1395

Graphics
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CETIS.Analysis Detail
Comparisons: Page 8 of .8
Report Date: 10 Mar-06 2:57 PM
Analysis: 02-3271-9163M81542D108

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Uink Date Analyzed Version *
Total Average Biomass Wet WL. Comparlson 19-6708-8127 19-8708-127 10 Mar-05 2:57 PM CETISv1.12

Method Alt H - Data Transform Z4"a NOEL LOEL Toxic Units CIV PMSO

Equal Varlince t Two-Sample C >T Untranshomed <100 100 NWA 33.72%

Group Comparisons

Control Vs Cone-% Statistic Critics[ P-Valus MSD Declslon(0.05).
Dilution Water 100 . 2.00028 1.85955 0.0402 59.7359 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(.05)
Between 10322.33 10322.33 1 4.00 - 0.08048 Non-Signiflcant Effect
Error 20638.88 2579.86 8
Total 30961.2119 12902.189 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislont(9.01)
Variances Variance Ratio F 1.93632 23.15450 0.53790 Equal Variances
Distribution Shapiro-Wilk W 0.95158 0.68718 Normal DistrIbution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maxinum SD
0 DIlution Water 5 177.14 93.113 240.86 58.331
100 5 112.88 0.A8 187.17 41.919

Graphics
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CETIS Test Summary
Page 1 of 3

Report Date: 10 Mar-08 2:29 PM
Test Link: 15-3014-2283/B154202psc

-25-
000-M9-101-1 Analyst Approval:

Plant Chronic test CH2M Hill

Test No: 05-1469-8332 Test Type: Plant Chronic test Duration: 37d Oh
Start Date: 25 Jan-06 Protocol: ASTM E1983-02 (2002) Species: Pos sandbergil
Ending Date: 03 Mar-08 Dil Water: Source:
Setup Date: 25 Jan-06 12:00 AM Brine:

Comments: E280101

Sample No: 07-3307-9513 Code: B1542-02 Client:
Sample Date: 08 NoV-05 Materl;L Soil Project:
Receive Date: source: Hanford

Sample Age: 78d g1 Station:

Comments: JDV4, J DV5, JID 10010A8EDV7u J10DVV
E2801 01-

Comparison Summary
Analyss Endpoint NOEL LOEL ChV PMSD Method
049140-3761 % Germination 100 >100 NIA 37.51% Equal Variance tTwo-Sample
11-1021-M87 AG Average Dry WI. 100 >100 NIA 59.40% Equal Variance t TwoSample
o2-0499.7537 AG Average Height 100 >100 W NA 180.38% Equal Variance t Two-Sample
11-9140-3004 AG Average Wet WIL 100 >100 NIA 49.90% Equal Variance t TWO-SOmple
00-9602-9003 Root Average Dry WI. 100 >100 NIA 62.43% Equal Variance tTwo-Sample
11-9362-4518 Root Average Wet Wt. 100 >100 WA 55.35% Equal Variance tTwo-Sample
074060-8488 Total Average Biomass Dry 100 >100 NIA 59.60% Equal Variance tTwo-Sample
17-5778-7616 Total Average Blomass Wet 100 >100 WA 51.32% Equal Variance tTwo-Sample

CETISEr vl.1.2revl



CETIS Test Summary

-26-
000.092-101-1

Page 2 of 3
Report Date: 10 Mar-06 2:29 PM
Test Link: 15-3014-228318154202psc

CErlS- v1.1.2revl

% Germination Summary

Conc-% ControlType Reps Mean Minimum Maximum SE SD - CV
0 Dilution Water 5 0.88000 0.60000 1.00000 0.08000 0.17889 20.33%
100 5 0.64000 0.20000 1.00000 0.16000 0.35777 55.90%

AG Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 12.351 7.9275 19.276 2.1347 4.7733 38.65%
100 5 14.852 4.1033 24.8 3.3228 7.4301 50.OSb%

AG Average Height Summary

Con-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 10.627 8.4 12.333 0.6527 1.4595 13.73%
100 5 26.293 9.6w87 61 10.287 23.003 87A9%

AG Average Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 63.903 41.475 82.338 7.1313 15.946 24.95%
100 5 76.157 23.653 115.05 15.595 34.870 45.79%

Root Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 7.8666 3.78 14.108 1.8639 4.1678 52.98%
100 5 6.9781 2.3667 13.37 1.708 4.1833 59.95%

Root Average Wet Wt Summary

Conc-% Control Type Reps Mean Minimum Maximum E SD CV
0 Dilution Water 5 113.23 51.638 158.52 21.449 47.962 42.36%
100 5 122.76 46.4 202.31 25.995 58.126 47.35%

Total Average Slomass Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 20.217 12.223 33.384 3.9407 8.8117 43.58%
100 5 21.830 6.47 38.17 5.1432 11.500 52.68%

Total Average Biomass Wet W. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 177.14 93.113 240.86 26.086 58.331 32.93%
100 5 198.92 70.053 317.36 41.348 92.456 46.48%

Approval:



CETIS Test Summary
Report Date:
Test Link:

Page 3 of 3
10 Mar-06 2-29 PM

15-3014-2283/B154202pse

-27-
000-092-10 141 Analyst: u ' Approval:

% Germination Detalil

Cone-'% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1.00000 1.00000 1.00000 0.6100 0.80000
100 1.00000 0.60000 0.20000 1.00000 0.40000

AG Average Dry Wt. Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 15.1720 10.552 19.276 8.82866 7.92751
100 16.948 4.10333 24.8 13A840 14.9450

AG Average Height Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilutlon Water 10.2 8.4 11.2 12.3333 11
100 11.2 9.66667 61 10.8 39

AG Average Wet Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Diution Water 67.2900 55.1900 82.338 -73.2233 41 .4750
100 90.872 23.6533 115.05 61.868 89.34

Root Average Dry Wt. Detail

Con-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water . 8.75601 8.39399 14.108 3.77999 4.295
100 - 8.39000 2.36688 13.37 4.75400 6.01001
Root Average Wet Wt. Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 143.362 140.624 158.524 72.0233 51.6375
100 130.632 46.4 202.31 92A16 142.065

Total Average Siomas Dry WL Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep a
0 Dilution Water . 23.9280 18.946 33.384 12.6068 12.2225
100 25.3380 6.46999 38.17 18.2180 20.9550

Total Average Blomass Wet WL Detall

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 210.652 195.814 240.862 145.247 93.1125
100 221.504 70.0533 317.360 154.284 231.405

CETns v1.1.2revi



CETIS Analysis Detail
Comparisons: Page 1 of I
Report Date: 10 Mar-08 2:32 PM
Analysis: 04-6946-3761/8154202psa

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version .
% Germinatlon Comparlson 15-3014-2283 15-3014-2283 10 Mar-06 2:28 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Varlance t Two-Sample C>T Angular (Corrcted) 100 >100 1 NIA 37.51%

Group Comparisons

Control vs Conc-% . Statistic Critical P-Value MSD Decislon(0.05)
Dilution Water 100 1.30924 1.85955 0.1134 0.37044 Non-Signifcant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(0.05)
Between 0.1700585 0.170059 1 1.71 0.22680 Non-SIgnificant Effect
Error 0.7936922 0.099212 a
Total 0.96375073 0,2692700 9

ANOVAAssumptlons

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ralo F 3.65997 23.15450 0.23677 Equal Variances
Distributlon Shapiro-Wilk W 0.94392 0.59737 Normal DIstribution

Data Summary . Original Data Transformed Data
Conc-% Control Type Count Mean MInimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 0.88000 0.60000 1.00000 0.17889 1.20581 0.88608 1.34528 0.20635
100 5 0.64000 0.20000 1.00000 0.35777 0.94500 0.46365 1.34528 0.39477

Graphics
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Comparisons; Page tof B

Report Date: 10 Mar-06 2:29 PM
CETIS Analysis Detail Analysis: 11-1021-9867/9154202pso
Plant Chronic test CH2M Hill

Endpoint - . Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Dry Wt. Comparison 15-3014-2283 15-3014-2283 10 Mar-06 2:28 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-ampi* C > T Unhransibrmed 100 >100 1 NIA 59.46%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0,05)
Dilution Water 100 -0.6333 1.85955 0.7279 7.34419 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(O.05)
Between 15.64047 15.64047 1 0.40 0.54421 Non-Significent Effect
Error 311.963 . 38.99537 8
Total 327.603419 54.635837 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(O.01)
Variances Vadance RatioF 2.42296 23.15450 0.41235 Equal Variances
Disbibution Shapiro-Wik W 0.98225 0.97606 Normal DistibuUon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 12.351 7.9275 19.276 4.7733
100 5 14.852 4.1033 24.8 7.4301

Graphics
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Comparisons: Page 4 of 8
Report Date: 10 Mar-06 2-29 PMCETIS Analysis Detail Analysis: 02-04997537/81 54202psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Height Comparison 15-3014-2283 15-3014-2283 10 Mar-06 2:29 PM CETiSvl.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed , 100 >100 1 N/A 180.38%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Docision(0.06)
Dilutlon Water 100 -1.5199 1.85955 0.9165 19.1681 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(.05)
Between 613.6111 613.6111 1 2.31 0.16703 Non-Significant Effect
Error 2125.068 285.6335 8
Total 2738.67944 879.24463 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 248.39520 23.15450 0.00010 Unequal Variances
Distribution Shapiro-Wilk W 0.86082 0.07803 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 10.627 BA 12.333 1.4595
100 5 26.293 9.6867 61 23.003

Graphics
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CETIS Analysis Detail .
Comparisons:
Report Date:
Analysis:

Page 3 of 8
10 Mar-06 2:29 PM

11 -9140.-3004IB15 4202psc

[Plant Chronic test CH2M Hill

Endpolnt .Analysis Type Sample LUnk Control Link [late Analyzed Version
AGArageWetWt. Comparison 15-3014-2283 15-3014-2283 10 Mar-06 2:28 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 49.90%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 -0.7146 1.85985 0.7524 31.8871 Non-Significant Effect

ANOVA Table

Source Sun of Squares Mean Square DF F Statistic P-Value Dscision(0.05)
Between 375.3845 375.3645 1 0.51 0.49519 Non-Significant Effect
Error 5880.917 735.1146 8
Total 6256.28152 1110.4792 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Vadance Ratio F 4.78193 23.15450 0.15878 Equal Variances
Distribution Shapiro-Wilk W 0.95704 0.75167 Normal Distribution

Data Summary . Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 63.903 41A75 82.l8 15.94
100 5 76.157 23.653 11.05 34.870

Graphics
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Comparisons: Page 5 of 8
Report Date: 10 Mar-06 2:29 PM
Analysis: 00-9802-900381 54202psc

Plant Chronic test - - CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Dry WI. Comparison 15-3014-2283 15-3014-2283 10 Mar-08 2:29 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample . C> T Untransformed 100 >100 1 NIA 62.43%

Group Comparisons

Control vs Conc-%l Statistic Critical P-Value MSD Decison(0.05)
Dilution Water 100 0.33643 1.85955 0.3726 4.91076 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 1.973415 1.973415 1 0.11 0.74520 Non-Significant Effect
Error 139.4799 17A3499 8
Total 141.45335 19.408407 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(O.1)
Variances Variance Ratio F 1.00746 23.15450 0.99443 Equal Variances
Distribution Shapiro-Wilk W 0.90289 0.23448 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 7.868 3.78 14.108 4.1678
100 5 6.9781 2.3667 13.37 4.1833

Graphics
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Comparisons: Page 6 of 8

CETIS Analysis Detail Report Pate: 10 Mar-06 2:29 PM
Analysis: 11-9362-4516/B154202pscIPlant Chronic test CH2M Hill

Endpoint Analysis Type Sample Uink Control Unk Date Analyzed Version
Root Average Wet Wt. Comparison 15-3014-2283 15-3014-2.283 10 Mar-06 2:29 PM CETiSvl.1.2

Method At H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Unlransformed .100 >100 1 N/A 55.35%

Group Comparisons

Control vs conc% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 -0.2828 1.85955 0.6077 62.8698 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value DecIslon(0.05)
Between 227.0727 227.0727 1 0.08 0.78452 Non-Significant Effect
Error 22716 2839.5 . 8
Total 22943.0766 3086.5732 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 1.46872 23.15450 0.71883 Equal Variances
Distdbuion Shapiro-Wilk W 0.95710 0.75234 Normal Distribution

Data Summary Original Deta Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 113.23 51.638 15t.52 47.962
100 5 122.76 46.4 202.31 58.126

Graphics
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. Comparisons: Page 7 of 8
Report Date: 10 Mar-06 2:29 PM
Analysis: 07-4060-84881154202psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Blomass Dry Wt. Comparison 15-3014-2283 15-3014-2283 10 Mar-06 2:29 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C>T Untransfotmed 100 >100 1 N/A 59.60%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Dectsion(0.05)
Dilution Water 100 -02489 1.85955 0.5951 12.0486 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OP F Statistic P-Value Decislon(0.05)
Between 6.502588 6.502588 1 0.06 0.80970 Non-SignIficant Effect
Error 839.6294 104.9537 8
Total 846.131952 111.45628 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decdslon(0.01)
Variances Variance Ratio F 1.70337 23.15450 0.61853 Equal Variances
Distribution Shapiro-WUk W 0.96503 . 0.84128 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 20.217 12.223 33.384 8.8117
100 5 21.830 6A7 38.17 11.500
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Comparisons: Page 8 of 8
Report Date: 10 Mar-0B 2:29 PMCETIS Analysis DetailAnyl. 1777.et1422sAnalysis: 17-577B&l6lO8l542O2psc

[Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Biomass Wet Wt. Comparison 15-3014-2283 15-3014-2283 10 Mar-062:29PM CFTISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Unlransformed 100 >100 1 N/A 51.32%

Group Comparisons

Control vs Conc-V. Statistic Critical P-Value MaD Decision(D.05)
Dilution Waler 100 -0.4456 1.85955 0.6661 90.9112 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(O.05)
Between 1186.341 1186.341 1 0.20 0.68771 Non-Significant Effect
Ermr 47802.41 5975.302 8
Total 48988.7550 7161.6427 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Rallo F 2.51228 23.15450 0.39406 Equal Variances
Distribution Shapim-Wilk W 0.96972 0.88820 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Diludon Water 5 177.14 93.113 .240.86 58.331
100 5 198.92 70.053 317.36 92.456

Graphics

1: 1a

100

0 -- --- - -- - -- --- -- - ---- -- -- -- -

0 3m 120 -45 41.0 43 0.0 L O 1.5 2.0

I cv Ranal s

000-092-101-1 CETIS"m 0.1.2revi AnaWy LL: Apprcnral:



BLUEGRASS GROMT TEST

Clbt H ii PIj T.SeWt 0 ' 012lS22tU

,l0* : Q D &- Cy12 UZDW4 bl i 0.1S Da.oY2 OA

SOMS. ID: E263,1014-012 t kvz--05
.e amted 4e, pH

P- E mmC POST- 7OAYS POST. 1Ys POST.
cc. RMmna (12des aRw (14desws M ENEM4 .R aWEM&r

________ 1'0 30 etq)

1 0 0 % a ( A! T-

t ____ 3 4 q
E m

?-Cayss. mm a S.Ie l Ifwl dovin lOB SWepmoeste, l etsoa.). hoo.at ah .pposarn~

Popl.lA M v-ebi&-. + I A4Id c . ..oeA ,
RPk.WB ( IwL- 1- A vt~

,( Ie.e4 ( !U:&
Roepa. e V 2. M. . u a.'! -

14erpetEae- it eeaperae

IS me,,y. .3t4 a. p geem -s s& _00 At

nA.iO 'g W/ &M ton sya , s 6 (g

*MenAWuesOUtI*lh:

(above Wo'G)

IM Scediw -- !atm- - SinednO 4AM' eO=

R,,NetA ' f m m . m zu
-esa - -. _mm

-asent - -_ _ _ _ _.5-

... sna ..1i...n m mm ______ _______

tun __ _ _ _ _ _ _

RA= I (Oct m fin .a mm-

a airooc

---
l Wuo awa..wowl

Q.sOwsseq

RPia t A____

PAP"Wl c
RPAM l D
Rat. B

Rants C

MOsa r M-4onfl-.Bn -

.03..0 Lf2. 12.45. o I I oC--
2a.s102D. 1 1J4131i MMI.,

.21:!!!!:U 10%% j. .. ' 53. ! 10L4..2.. oan 1T iSo-.5
CmnsyteE- jojmEw

I a77.3

R__a k __

nesetc ffa { daafm ________

am us le i b a =- _ _ _ _ _

npet..E \. .~.r_ _ _ ____ __ _ .-

TSWL6 We WI WL

RffA (0 .2,
N 0 5Q 1L. i5

S10\1 .00 1 Do q

E 1600.1-S %i9.

\tv(Tqt.\ k'v
MumouroRoot W.i:

POsmoo

-ae. tw , . /,
-36-



Page of 2
Report Date: . 10 Mar-06 2:47 PMCETIS Test Summary Test Link 11-6729-9100/B154203psc

Plant Chronic test CH2M Hill

Test No: 08-7140-2504 Test Type: Plant Chronic test Duration: 37d Oh
StartDate: 25Jan.06 Protocol: ASTME1963-02(2002) Species: Poasandbergii
Ending Date: 03 Mar-06 DII Water: Source:
Setup Date: 25 Jan-06 12:00 AM Brine:

Comments: E283101

Sample No: 15-5457-5144 Code: B1542-03 Client:
Sample Date: 14 NOV-05 Material: Soil Project:
Receive Date: Source: Hanfoni
Sample Age: 72d Oh Station:

Comments: J1ODT8, E283101

Comparison Summary

Analysis Endpoint NOEL LOEL Chv PMSD Method
13-0598-5594 % Germination 100 > 100 N/A 22.60% Equal Variance t Two-Sample
12-7925-4627 AG Average Dry WL 100 > 100 N/A 63.25% Equal Variance I Twa-Sample
05-9433-9153 AG Average Wet Wt. 100 > 100 WA 50.83% Equal Variance t Two-Sample
07-1842-1257 Root Average Dry Wt 100 >100 N/A 61.46% Equal Varance t Two-Sample
12-8604-5268 Root Average Wet WI. 100 >100 N/A 55.58% Equal Variance t Two-Sample
07-3498-2993 Total Average Biomass Dry 100 > 100 N/A 61.50% Equal Variance t Tw>-Sample
03-3037-2496 Total Average Biomass Wet 100 > 100 N/A 51.72% Equal Variance t Tvo-Sample

% Germination Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 0.88000 0.60000 1.00000 0.08000 0.17889 20.33%
100 5 0.84000 0.60000 1.00000 0.07483 0.16733 19.92%

AG Average Dry Wt. Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 12.351 7.9275 19.278 2.1347 4.7733 38.65%
100 5 15.718 11.128 30.637 3.6185 8.0912 48A0%

AG Average Wet Wt. Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 63.903 41.475 82.338 7.1313 15.946 24.95%
100 . 5 90.866 60.345 151.71 15.946 35.657 39.24%

Root Average Dry Wt. Summry

Conc-%. Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 7.8666 3.78 14.108 1.8639 4.1678 52.98%
100 5 10.003 6.05 16.423 1.8129 4.0538 40.52%

Root Average Wet WL Summary

Cone-V. Control Type Reps Mean Minimum Maximum SE So CV
0 Dilution Water 5 11323 51.638 15.52 21.449 47.962 42.36%
100 5 172.14 121.90 270.5 28.184 58.548 34.01%

Total Average Blomass Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 DilullonWater 5 20.217 12.223 33.384 3.9407 8.8117 43.58%
100 5 26.721 17.177 47.060 5.4021 12.079 45.21%

Total Average Blomass Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 177.14 93.113 240.86 26.086 58.331 32.93%
100 5 283.01 195.11 422.21 41.799 93.465 35.54%

-37-
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CETIS Test Summary Report Date:
Test Link:

Page 2 of 2
10 Mar-06 2:47 PM

11-8729-9100/8154203pse

-38-
000-092-101-1 Analyst: 21 Apprmat:

% Gennination Detag

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1.00000 1.00000 1.00000 0.60000 0.80000
100 0.80000 1.00000 0.60000 0.80000 1.00000

AG Average Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 15.1720 10.552 19.276 8.8285M 7.92751
100 11.4500 16.6780 30.6367 11.1275 13.696

AG Average Wet Wt. Detail

ConO-% Control Type Rep I Rep 2, Rep 3 Rep 4 Rep 5
0 Dilution Water 67.2900 55.1900 82.338 73.2233 41.4750
100 60.3450 90.5860 151.707 75.0875 7.6360

Root Average Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 8.75601 8.39399 14.108 3.77999 4.295
100 7.42999 11.1200 18.4233 6.04999 8.99399

Root Average Wet WL Detail

.Conc-. Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Diluton Water 143.362 140.624 158.524 72.0233 51.6375
100 134.765 172.182 270.5 121.905 161.350

Total Average Blomass Dry WI. Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Waler 23.9280 18.940 33.384 12.8088 12.2225
100 18.8600 27.7980 47.0800 17.1775 22.89

Total Average Biomass Wet Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 210.652 195.814 240.882 145.247 93.1125
100 195.11 262.768 422.207 196.963 237.988

CETIsw v1.1.2ravi



Comparlsons:
Report Date:
Analysis:CETIS Analysis Detail

Page 1 of 7
10 Mar-08 2:47 PM

13-059-5594/154203psc

Plant Chronic test CH2M HiI)

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
% Germination Comparison 11-67299100 11-6729-9100 10 Mar-06 2:45 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Varance t Two-Sample C> T Angular (Conecled) 100 >100 1 N/A 22.60%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(O.05)
Dilution Water 100 0.37677 1.85955 0.3581 0.23506 Non-SIgnificant Effect

ANOVA Tible

Source Sum of Squares Mean Square OF F Statistic . P-Value DeoIsion(0.05)
Between 0.0056708 0.005671 1 0.14 0.71614 Non-Significant Effect
Enor 0.319584 0.039948 8
Total 0.3252554 0.0450189 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ralio F 1.14108 2.15450 0.90131 Equal Variances
DIstibution Shapiro-WlkW 0.85889 0.07404 Normal DCainbuion

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 0.88000 0.60000 . 1.00000 0.17889 1.20581 0.88808 1.34528 0.20635
100 5 0.84000 0.60000 1.00000 0.16733 1.15819 0.88808 1.34528 0.19317
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Comparisons: Page 2 of 7
Report Date: 10 Mar-06 2:47 PM

CETIS Analysis Detail Analysis: 12-7925-4627111 54203psc
Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
AG Average Dry W. Comparison 11-8729-9100 114729-9100 10 Mar-06 2:47 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Vauiance t Two-Sample C>T Unbransformed 100 >100 1 N/A 53.25%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.06)
Dilution Water 100 -1.0394 1.85955 0.8355 7.8124 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DP F Statistic P-Value Decison(O.05)
Between 47.57259 47.67259 1 1.08 0.32901 Non-Significant Effect
Error 353.0072 44.1259 8
Total 400.679794 91.798492 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Vatue Dectsion(0.01)
Variances Variance Ratio F 2.87331 23.15450 0.33110 Equal Variances
Distdibution Shapiro-Wilk W 0.84132 0.04576 Normal Distributfon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 12.351 7.9275 19.276 4.7733
100 5 16.718 11.128 30.837 8.0912
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CETIS Analysis Detail
Comparisons: Page S of 7
Report Date: 10 Mar-06 2:47 PM
Analysis: 05-9433-9153/SI 542 03psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Uink Control Link Date Analyzed Version
AG Average Wet Wt. Compadson 11-6729-9100 11-6729-9100 10Mar-062:47PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untmnsformed 100 >100 1 NIA 50.83%

Group Comparisons

Control vs Conc-. Statistic Critical P-Value MSD Declslon(0.05)
Dilution Water 100 -1.54385 1.85965 0.9194 32.4828 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Dsclson(0.05)
Between 1817.505 1817.508 1 2.38 0.16127 Non-Significant Effect
Error 6102.717 762.8397 8
Total 7920.22266 2560.3450 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Dacision(O.01)
Variances Variance Ratio F 5.00000 23.15450 0.14815 Equal Variances
Distibution Shapiro-Wik W 0.89115 0.17471 Normal Distribution

Data Summary Original Data Transformed Data

Conc-%. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 63.903 41.475 82.338 15.946
100 5 90.866 60.345 151.71 35.657

Graphics
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page4of 7
10 Mar-06 2:47 PM

07-1842-125719154203PS9

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link . Control Unk Date Analyzed Version
Root Avesge Dry Wt. Comparison 11-6729-9100 11-6729-9100 10 Mard062:47PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance ITwo-Sampte C>t Untransformed 100 >100 1 WA 6146%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD DeclsIon(0.05)
Dilutln Water 100 -0.8218 1.85955 0.7825 4.83508 Non-Significant Effect

ANOVA Table-

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 11.41551 11.41551 1 0.68 0.43498 Non-Signlicant Effect
Error 135.2142 16.90177 8
Total 148.029681 28.31728 9

ANOVA Assumptoms

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 1.05701 23.15450 0.95844 Equal Variances
Distribution Shapiro-Wilk W 0.87437 0.11238 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 7.8666 3.78 14.108 4.1678
100 5 10.003 8.06 16.423 4.0538
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Comparisons: Page 5 of 7
Report Date: 10 Mar-06 2:47 PM

CETIS y Analyss: 12-860B426881 54203psc
Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Root Average Wet Wt. Comparison 11-6729-9100 11-6729-9100 10 Mar-06 2:47 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C>T Untransformed 100 >100 1 NA 55.58%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 -1.7403 1.85955 0S400 62.9411 Non-Signitcant Effect

ANOVA Table

Source Sum of Squares Mean Square or F Statistic P-Value Decision(0.05)
Between 8674.86 8874.86 1 3.03 0.11998 Non-Significant Effect
Error 22913.1 2854.138 8
Total 31587.9619 11538.998 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declslon(0.01)
Variances Vadance Ratio F 1.49014 23.15450 0.70857 Equal Variances
Distribuion Shapiro-Wilk W 0.94145 0.56924 Normal Distributon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimun Maximun SD Mean Minimum Maximum SD
0 DlulonWater 5 113.23 51.638 158.52 47.982
100 5 172.14 121.91 270.5 . 58.548
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Comparisons: Page 6 of 7

CETIS Analyis Detail Report Date: 10 Mar-06 2:47 PM
lAnalyis: 07-3498-2993181542 03psc

Plant Chronic test CH2iM Hill

Endpoint Analysis Type Sample Unk Control Uink Date Analyzed Version
Total Average Blomass Dry WL Comparison 11-8729-9100 11-6729-9100 10 Mar-08 2:47 PM CETISv1..2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed 100 >100 1 NIA 61.50%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(O.05)
Dilution Water 100 -0.9726 1.85955 0.8204 12.4342 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 105.7444 105.7444 1 0.95 0.35922 Non-SIgnificant Effect
Errr 894.2308 111.7788 8
Total 999.975182 217.52325 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(O.01)
Variances Variance Ratio F 1.87917 23.15450 0.55820 Equal Variances
Distributon Shapiro-Wk W 0.86171 0.07992 Normal Distribution

Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maxlmum SD Mean Minimum Maximum SD
0 Dilution Water 5 20.217 12.223 33.384 8.8117
100 5 28.721 17.177 47.060 12.079

Graphics
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Comparisons: Page 7 of 7

Report Date: 10 Mar-06 2:47 PM
CETIS Analysis DetailAnalysis: 03-3037-249&1 54203psc

Plant Chronic test C42M Hill

Endpoint ' Analysis Type Sample Unk Control Link Date Analyzed Version
Total Average Blomass Wet Wt. ComparIson 11-6729-9100 11-6729-9100 10 Mar.06 2:47 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance tTwo-Sample C>T Untansforned 100 >100 1 N/A 51.72%

Group Comparisons

Control ve Conc-%A statistic Critical P-Value MSD Decislon(0.05)
Dilution Water 100 -1.7428 1.&%955 0.94m 91.6215 Non-Significant Effect

ANCIVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decislon(D.05)
Between 18433.81 18433.81 1 3.04 0.11954 Non-Significant Effect
Error 49552.59 6089.074 -

Total 68988.4004 24502.881 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 2.58740 23.15450 0.38336 Equal Variances

Distribution Shapiro-Wilk W 0.92031 0.35952 Normal Distribution

Data Summary Original Data Transformed Data

Conc-%, Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
o Dilution Water 5 177.14 93.113 240.86 58.331
100 5 283.01 195.11 422.21 93.465

Graphics
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Page 1 of 3
Report Date: 10 Mar-06 3:09 PM
Test Link: 08-5372-940111 54204psc

Analyst: Approval:

CETIS Test Summary
Plant Chronic test CH2M Hill

Test No: 09-9175-7411 Test Type: Plant Chronic test Duration: 37d Ch
Start Date: 25 Jan-06 Protocol: ASTM E1963-02 (2002) Species: Poo sandbergil
Ending Date: 03 Mar-06 Dil Water: Source:
Setup Date: 25 Jan-06 12:00 AM Brine:

Sample No: 09-5315-2344 Code: B1542-04 Client!
Sample Date: 15 Nov-05 Material: Sol Project:
Receive Date: Source: Hanford
Sample Age: 71d Oh Station:

Comments: J10DV2, E284801,

Comparison Summary -

Analysis Endpoint NOEL LOEL ChV PMSD Method
01-9254-1231 % Germination 100 > 100 N/A 29.92% Equal Variance t Two-Sample
13,9253-1008 AG Average Dry Wt. 100 >100 N/A 32.76% Equal Vadanc6 t Two-Sample
16-7224-0588 AG Average Height 100 >100 N/A 49.51% Equal Valiance t Two-Sample
13-7546-9439 AGAverageWetWt. '100 >100 NIA 22.90% Equal ValiancetWo-Sample
07-9665-2598 Root Average Dry Wt. 100 >100 N/A 44.15% Equal Variance t Two-Sample
02-2440-4958 Root Average Length 100 >100, N/A 62.01% Equal Variance t Two-Sample
05-2473-0552 Root Average Wet Wt. 100 >'100 N/A 36.51% Equal Variance tTwo-Semple
05-1227-1695 Total Average Biomass Dry 100 >100 N/A 36.53% Equal Vauiance t Two-Sample
06-8783-3595 Total Average Blomass Wet 100 >100 N/A 28.88% Equal Variance t Two-Sample

-47-
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Page 2 of 3
Report Date: 10 Mar-06 3:09 PM

CETIS Test Summary Test Link: 08-5372-9401/B154204pse
% Germinatlon Summary

Cono-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dllution Waler 5 0.88000 0.60000 1.00000 0.08000 0.17889 20.33%
100 5 0.72000 0.40000 1.00000 0.12000 0.26833 37.27%

AG Average Dry Wt. Summary

Cone-% Control Type Reps Mean Minimum Maximum SE so CV
0 Dilution Water 5 12.351 7.9275 19.276 2.1347 4.7733 38.65%
100 5 10.69 9.2133 1146 0.4217 0.9429 8.84%

AG Average Height Summary

Conc-% . Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 10.627 8.4 12.333 0.6527 1.4595 13.73%
100 5 15.12 8.4 25 2.7527 6.1553 40.71%

AG Average Wet WL Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 63.903 41A75 82.338 7.1313 15.946 24.95%
100 5 58.544 46.670 66.636 3.3307 7.4477 12.72%

Root Average Dry WL Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
a Dilution Water 5 7.8666 3.78 14.108 1.8839 4.1678 52.98%
100 5 6.5947 6.2133 6.925 0.1202 0.2689 4.08%

Root Average Length Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dlutlon Water 5 28.46 22.5 33 1.7486 3.91 13.74%
100 5 39.773 22 73 9.3283 20.859 52.44%

Root Average Wet WI. Summary

Cone.% Control Type Reps Mean Minimum Maximum BE SD CV
0 Dilutien Water 5 113.23 51.238 158.52 21A49 47.962 42.36%
100 5 100.99 80.410 115.9 5.6455 13.071 12.94%

Total Average Biomass Dry W. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 DflutimnWater 5 20.217 12.223 33.384 3.9407 8.8117 43.58%
100 5 17.264 15.427 18.21 0.4928 1.1019 6.38%
Total Averaue Biomass Wet Wt. Summary
Cone.% Control'lype Reps Mean Minimum Maximum BE SD CV
0 DilutonWater 5 177.14 93.113 240.86 28.086 58.331 32.93%
100 5 159.54 127.08 178.35 8.7345 19.531 12.24%
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Page S of 3
Report Date: 10 Mar-06 3:09 PM
Test Link: 08-5372-94011B154204pso

% Germination Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep s
0 DiluUon Water 1.00000 1.00000 1.00000 0.60000 0.80000
100 0.60000 0.60000 0.40000 1.00000 1.00000

AG Average Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 15.1720 10.552 19.276 B.82666 7.92751
100 11.3900 9.21334 10.2600 11.0220 11.48

AG Average Height Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep S
0 Diluton Water 10.2 8. 11.2 12.3333 11
100 15.3333 14.6667 25 84 12.2

AG Average Wet Wt. Detal
Conc-%. Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 67.2900 55.1900 82.338 73.2233 41.4750
100 82.45 46.6700 58.7450 58.2200 66.63M0

Root Average Dry WL Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 8.75601 8.39399 14.108 3.77999 4.295
100 6.59334 6.21334 6.92499 6.49200 6.75

Root Average Length Detalil

Cono-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 27.8 28.4 30.6 33 22.5
100 43 38.6687 73 22.2 22

Root Average Wet Wt. Detail -

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 143.362 140.624 158.524 72.0233 51.6375
100 115.897 OA100 106.985 99.926 101.748

Total Average Biomass Dry Wt. Detail

Con-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 23.9280 18.946 33.384 12.5066 12.2225
100 17.9834 15.4267 17.185 17.5140 18.21

Total Average Biomass Wet Wt. Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 210.652 195.814 240.862 145.247 93.1125
100 178.347 127.080 165.730 158.146 168.384

-49-
000-092-101-1 CETIS vi .1 .2revl Analyst Annval:



Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 1 of 9
10 Mar-08 3-09 PM

01.9254-1231/B54204pso

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version

% Germination Comparison 08-5372-9401 08-5372-9401 10 Mar-06 3:08 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance I Two-Sample C> T Angular (Correced) 100 >100 1 N/A 29.92%

Group Comparlsonls

Control va Conc.% Statistic Critical P-Valus Mao Docision(O.05)
ilution Water 100 1.08340 1.85955 0.1551 0.30265 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P..Valus Docision(D.05)

Between 0.0777281 0.077728 1 1.17 0.31020 Non-Significant Effect

Error 0.529773 0.088222 a
Total 0.60750108 0.1439497 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(D.01)

Variances Valiance Ratio F 2.11043 23.15450 0.48725 Equal Variances

Distribution Shapiro-Wilk W 0.90642 0.25730 Normal Distibuion

Data Summary Original Data Transformed Data

Conc.% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 Dilution Water 5 0.88000 0.60000 1.00000 0.17889 1.20581 0.88808 1.34528 0.20635

100 5 0.72000 0.40000 ' 1.00000 0.26833 1.02949 0.68472 1.34528 0.29977
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 2 of 9
10 Mar-06 3:09 PM

13.9253-1008181 54204psc

Plant Chronic test CH2M Hill

Endpoint Analysis 'ype Sample Link Control Link Date Analyzed Version

AG Average Dry Wt. Comparison 08.5372-9401 08-5372-9401 10 Mar-08 3:08 PM CETISvI.1.2

Method Alt H Data Transfonn Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance tTwo-Sample C> T Untransformed 100 >100 1 N/A 32.76%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD DecislonO.05)
Dilution Water 100 0.77289 1.85955 0.2309 4.04627 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value DecIsion(D.05)
Between 7.070768 7.070768 1 0.60 0.46181 Non-Significant Effect

Error 94.69468 11.83683 8
Total 101.765432 18.907601 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)

Variances Variance Ratio F 25.62671 23.15450 0.00825 Unequal Vauiances

Distribution Shapiro-WIk W 0.94329 0.59015 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum , Maximum SD Mean Minimum Maximum SD

0 Dilution Water 5 12.351 7.9275 19.276 4.7733

100 5 10.669 9.2133 11.48 0.9429
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Comparisons: Page 3 of 9

Report Date: 10 Mar-06 3:09 PM

CETIS AnalysisDAnalysis .: 18-7224-0566/B154204psc

Plant Chronic lost CH2M Hill

Endpoint Analysis Type Sample Unk Control Unk Date Analyzed Version

AG Average Height Comparison 08-5372-9401 08-5372-9401 10 Mar-06 3:08 PM CETISvl.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance tTwo-Sample C>T Untransformed 100 >100 1 NIA 49.51%

Group Comparisons

Control vs Cone-% Statistic Critical P-Value MSD Decislon(0.05)
DilionimWater 1DO --1.5883 ' 1.85955 0.9246 5.26077 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)

Between 50.47511 50.47511 1 2.52 0.15089 Non-Significant Effect

Error 160.0711 20.00889 a
Total 210.546219 70.484001 9

ANOVAAssumptions

Atiribute Test Statistic Critical P-Value Docislon(0.01)

Variances Variance Ratio F 17.78573 23.15450 0.01640 Equal Variances

Disibutlon Shapio-WIlIkW 0.88589 0.08951 Normal Distribution

Data Summary Original Data Transformed Data

Conc.% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
a Dilution Water 5 10.627 8.4 12.333 1.4595

100 5 15.12 8.4 25 6.1553
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Comparisons: Page 4 of 9
Report Date: 10 Mar-06 3:)g PM

CETIS Analysis Detail Analysis: 1 I3-754a-9 r-98154214Op

Plant Chronic test CH2M Hill

Endpolnt Analysis Type Sample Link Control Unk Date Analyzed Version
AG Average Wet Wt. Comparison 08-5372-9401 08-5372-9401 10 Mar-06 3:l PM CETISvi.1.2

Method Ali H Dots Transform Zeta 11NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed 100 >100 1 N/A 22.90%

Group Comparisons

Control vs Conc-%* Statistic Critical P-Value MSD Decision(0.05)
DItiton Water 100 0.88088 1.85955 0.2576 14.5362 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(.05)
Between 71.79871 71.79871 1 OAB 0.51517 Non-Significant Effect

.Error 1238.995 154.8743 8
Total 1310.79346 226.67305 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Valu. Docision(0.01)

Variances Variance Ratio F 4.58421 23.15450 0.16944 Equal Variances
Distribution Shapiro-WkW 0.96988 0.88975 Normal Dislrbutlon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilulon Water 5 63.903 41.475 82.338 15.946
100 5 58.544 46.67 66.836 7.4477
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CETIS Analysis Detail
Comparisons:
Report Dat:
Analysis:

Page 5 of 9
10 Mar-06 3:09 PM

07-9885-259B154204psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Dry Wt Comparison 08-8372-9401 08-5372-9401 10 Mar-08 3:08 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed - 100 >100 1 NA 44.15%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 0.68096 1.85955 02576 3.47318 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(O.05)
Between 4.044082 4.044082 1 0.48 0.51512 Non-Significant Eflect
Error 69.77014 8.721268 8
Total 73.8142233 12.765349 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 240.25800 23.15450 0.00010 Unequal Vadances
Distribution Shapiro-W~lk W 0.83816 0.04194 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 7.8666 3.78 14.108 4.1678
100 5 6.5947- 6.2133 6.925 0.2689
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page B of 9
10 Mar-0 3-09 PM

02-2440-49581S154204psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Length Comparison 08-5372-9401 08-5372-9401 10 Mar-08 3:08 PM CETISvI..2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t.Two-Sample C> T Untransformed 100 >100 . W NA 62.01%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
Dilution Water 100 -1.1920 1.85955 0.8663 17.6486 Non-SignIficant Effect

ANOVA Table -

Source Sum of Squares Mean Square' OF F Statistic P-Value Declsion(0.05)
Between 319.9785 319.978B 1 1A2 0.28741 Non-Significant Effect
Error 1801.513 225.1W91 8
Total 2121.49173 545.16791 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 2845959 23.15450 0.00676 Unequal Variances
Distribution Shapiro-Wilk W 0.84109 0.04547 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 28.4 22.5 33 3.91
100 5 39.773 22 73 20.859
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 7 of 9
10 Mar-08 3:09 PM

05.2473-05521.154204pse

Plant Chronic test CH2M HUI

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Wet WIL Comparison 085372-9401 08-5372-9401 10 Mar-06 3:08 PM CETiSvI.1.2

Method Alt H Dats Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed 100 >100 1 NIA 36.51%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declson(0.05)
Dilution Wafer 100 0.55061 1.85955 02985 41.3408 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 374.6069 374.6089 1 0.30 0.59693 Non-SignIficant Effect
Error 9884.932 1235.616 8
Total 10259.5385 1610.2234 9

ANOVA Assuwmptions

Attribute Test Statistic Critical P-Value Declslon(0.01)
Variances Variance Ratio F 13.46452 23.15450 0.02736 Equal Variances
Distribution Shapiro-Wilk W 0.95666 0.74721 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 113.23 51.638 158.52 47.962
100 5 100.99 80.410 115.9 13.071
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* Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page a of 9
10 Mar-06 3:09 PM

06-1 227-1951S54204ps0

Plant Chronic test CH2M Hill.

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Blomass Dry Wt. Comparison 08-5372-9401 08-5372-9401 10 Mar-06 3:08 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Vadance I Two-Sample C> T Untransformed 100 >100 1 N/A 36.53%

Group Comparisons
Control vs Conc-% Statistic Critical P-Value MID Decison(O.05)
Dilution Water 100 0.74372 . 1.85955 0.2392 7.38505 Non-Significant Effect

ANOVA Table
Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)
Between 21.80978 21.80978 1 0.55 0.47832 Non-Significant Effect
Error 315.4434 39.43043 8
Total 337.253202 61.24021 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Declslon(0.01)
Variances Variance Ratio F 63.94633 23.15450 0.00141 Unequal Variances
Disributfon Shaplio-Wik W 0.88617 0.15347 Normal Distribution

Data Summary . Original dat Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD- Mean Minimum Maximum SD
O Dilution Water 5 20.217 12.223 33.384 8.8117
100 5 17.264 15.427 18.21' 1.1019
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Comparisons: Page 9 of 9

Report Date: 10 Mar-08 3:09 PM
CETIS Analysis Detail Analysis: O&6783-3595S154204psc
Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Total Average Biomass Wet Wt. Comparison 08-5372-9401 08-5372-9401 10 Mar-08 3:08 PM CETISvl.1.2

Method Alt H Data Transform zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Unbansformed 100 >100 1 N/A 28.88%

Group Comparisons

Control vo Conc-% Statistic Critical P-Value MSD Declsion(0.05)
Dilution Water 100 0.63977 1.85955 0.2701 51.158 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square . DF F Statistic P-Value DecIslon(0.05)
Between 774.4072 774.4072 1 0.41 0.54020 Non-SIgnificant Effect
Error 15135.88 1891.985 B
Total 159102910 2806.3927 9

ANOVA Assumptions

Attribule Test Statistic Critical P-Value Decdslon(0.01)
Variances Variance Ratio F 8.91988 23.15450 0.05688 Equal Variances
Distribution Shapiro-Wilk W 0.94991 0.66738 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 177.14 93.113 240.66 58.331
100 5 159.54 127.08 178.35 19.531
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Page I of 1

CETIS Test Summar Report Date: 10 Mar-06 3:15 PM
CETI Tes Sum aryTest Link: 13-6207-28M2B1542D5psc

Plant Chronic test CH2M Hill

Test No: 09-7340-6761 Test Type: Plant Chronic test Duration:! 37d Oh
Start Date: 25 Jan-06. Protocol: ASTM E1963-02 (2002) Species: Poe sandbergi
Ending Date: .03 Mar-08 Oil Water Source:
Setup Date: 25 Jan-06 12:00 AM Brine:

Sample No: 06-5742-9955 Code: B1542-05 Client:
Sample Date: 15 Nov-05 Material: Sol Project:
Receive Date: Source: Hanford
Sample Age: 71d Oh Station:

Comments: JIODV1, E284701

Comparison Summary

Analysis Endpont NOEL LOEL ChV PMSD Method
16-4134-0539 % Germination < 100 100 N/A 31.94% Equal Variance t Two-Sample
04-0388-4068 AG Average Dry Wt. < 100 100 NIA 38.05% Equal Variance t Two-Sample
12-9304-8505 AG Average Height 100 > 100 N/A 109.58% Unequal Variance t Two-Sample
15-3320-8767 AG Average Wet W. '100 100 NIA 24.95% Equal Variance t Two-Sample
054551-5720 Root Average Dry Wt. <100 100 N/A 54.04% Equal Variance i Two-Sample
16-87950081 Root Average Length 100 > 100 NA 129.59% Unequal Variance I Two-Sample
01-1714-1452 Root Average Wet W. <100 100 NIA 43.27% Equal Variance t Two-Sample
07-9043-1977 Total Average Biomass Dry <100 100 N/A 4345% Equal Variance t Two-Sample
17-8925-3080 Total Average Biomass Wet '100 100 NA 33.77% Equal Variance t Two-Sample

-60-
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Comparisons:
Report Date:
AnalysI:CETIS Analysis Detail

Page 1 of 9
10 Mar-06 3:15 PM

16-4134-05391B154205psc

Plant Chronic test . C12M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Germination Comparison 13-8207-2802 13-6207-2802 10 Mar-OB 3:15 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Unite Chv PMSD
Equal Valance t Two-Sample C > T Angular (Corrected) <1lO 100 NIA 31.94%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 .3.31955 1.85955 0.0053 0.3208 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Docision(0.05)
Between 0.8198839 0.819864 1 11.02 0..01055 Significant Effect
Error 0.5962135 0.074402 8
Total 1.41507733 0.8942655 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(.01)
Variances Variance Ratio F 2.49465 23.15480 0.39757 Equal Variances
Distribution Shapiro-Wilk W 0.95095 0.67970 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 0.88000 0.60000 1.00000 0.17889 1.20581 0.88608 1.34528 0.20635
100 5 0.36000 0.000 0.80000 0.29665 0.63315 0.22551 1.10715 0.32592
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 2 of 9
10 Mar-06 3:15 PM

04-0388-406&SB 542051sc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Lnk Control lInk Date Analyzed Version
AG Average Dry Wt. Comparison 13-6207-2802 13-6207-2802 ID Mar-06 3:15 PM CETISv1.1.2

Method Alt H Data Transfonn Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed <100 .100 N/A 38.05%

Group Comparisons

Control va Conc-% Statistic Critical P-Value MSD Decision(D.05)
Dilution Waler 100 2.27746 1.89458 0.0284 4.69977 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Declslon(0.05)
Between 70.92812 70.92812 1 5.19 0.05685 Non-Significant Effect
Error 95.72236 13.67462 7
Total 166.650482 84.602746 8

ANOVA Assumptions

Attribute Tet Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 14.91113 46.19462 0.05089 Equal Variances
Distribulion Shapiro-Wilk W 0.95M 0.72240 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 12.351 7.9275 19.276 4.7733
100 4 6.7013 5.2401 8.25 1.2361
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 3 of 9
10 Mar-06 3:15 PM

12-9304-350518154205psc

[Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Height Comparison 13-6207-2802 13-6207-2802 10 Mar-06 3:15 PM CETISv1.1.2

Method Aft H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Unequal Variance t Two-Sample C>T Untransformed 100 >100 1 N/A 109.58%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(O.05)
Dilution Water 100 -2.3743 2.35336 0.9509 11.6446 Non-Sgnificant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)
Between 306.7185 306.7185 1 7.22 0.03119 Significant Effect
Error 297.2084 42A5834 7
Total 603.926910 349.17688 8

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 45.17330 24.25912 0.00305 Unequal Variances
Distribution Shapiuo-WR W 0.89720 0.23620 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 10.627 8.4 12.333 1.4595
100 4 22.375 10.5 34 9.8096
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 4 of 9
10 Mar-G0 3:15 PM

153320-8767/B154205psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Wet Wt. Comparison 13-8207-2802 13-M207-2802 10 Mar-06 3:15 PM CETISv .1.2

Method Aft H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed <100 . 100 N/A 24.95%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
Dilution Water 100 3.92614 1.89458 0.0029 15.9458 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 2426.535 2426.535 1 15.41 0.00570 Significant Effect
Error 1101.93 157A186 7
Total 3528.A484 2583.9533 8

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Deolson(.01)
Variances Variance Ratio F 8.99470 46.19482 0.10183 Equal Variances

Disbibution Shapiro-Wilk W 0.98165 0.97222 Normal Dislribution

Data Summary Original Data Transformed Data

Cone.% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 63.903 41.475 82.338 15.946
100 4 30.859 24.98 37.84 5.317
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page S of 9
10 Mar.06 3:15 PM

05.551-5720/Bl542OSpse
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Plant Chronic tst CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version

Root Average Dry Wt. Comparison 13-6207-2802 13-6207-2802 10 Mar-06 3:15 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C> T Unlmnsformed <100 100 N/A 54.04%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
Dilution Water 100 2.0217 1.89458 0.0415 4.25136 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF -F Statistic P-Value Declslon(0.05)
Between 45.73503 45.73503 1 4.09 0.08292 Non-SignIficant Effect

Eror 78.32761 11.18966 7
Total 124.062841 56.924686 8

ANOVA Assumptions

Attrbute Test Statistic Critical P-Value DecisIon(0.01)

Variances Variance Ratio F 5.89043 46.19462 0.17693 Equal Variances

Distribulon Shapiro-Wilk W 0.94719 0.65928 Normal OsrIbution

Data Summary Original Data Transformed Data

Conc-. Control Type Count Mean Minimum Maximum SD Mean Minimum Maxinum SD
0 Dilution Water 5 7.8666 3.78 14.108 4.1678

100 4 3.33 2.02 5.8500 1.7172

Analyst:_CETISIM v1.1.2revi



Comparisons: Page 6 of 9

CEllS Analysis Detail Report Date: 10 Mar-06 3:15 PM
CETI Anlysi DeailA,,.lysis: 1643795.00W118154205psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Length Comparison 13-6207-2802 13-(207-2802 10 Mar-06 3:15 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Unequal Variance t Two-Sample C> T Untransformed 100 >100 1 . N/A 129.59%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 -1.5141 2.35336 0.8864 36.8805 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 1251.098 1251.098 1 2.95 0.12973 Non-Significant Effect
Error 2971.574 424.5108 7
Total 4222.67236 1675.6089 8

ANOVAAssumptlons

Attribute Test Statistic Critical P-Value Decision(L.01)
Variances Variance Ratio F 63.45765 24.25912 0.00158 Unequal Variances
Distribution Shapkt-Wilk W 0.84021 0.05806 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Moan Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 28.46 22.5 33 3.91
100 4 52.188 20.75 95 31.147
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Comparisons: Page 7 of 9
Report Date: 10 Mar-08 3:15 PM

CETIS Analysis Detail Analysis: 01-1714-145219154205psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link : Date Analyzed Version
Root Average Wet Wt. Comparison 13-8207-2802 13-207-2802 10 Mar-06 3:15 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C >T Untransfonned <100 100 MIA 4327%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 2.79386 1.89458 0.0134 48.9926 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 11599.27 11599.27 1 7.81 0.02676 Significant Effect
Error 10402.09 1486.014 7
Total 22001.3672 13085.286 8

ANOVA Assumptions

Altribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 5.74830 46.19462 0.18247 Equal Variances
Distibutlon Shapiro-Wilk W 0.93481 0.52849 Normal Distribution

Data Summary Ouiginal Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 113.23 01.638 158.52 47.962
100 4 40.987 24.595 6&755 20.005
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page a of 9
10 Mar-06 3:15 PM

07-9043-1977)8154205psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample link Control Link Date Analyzed Version
Total Average Blomass Dry Wt. Comparison 13-6207-202 13-6207-2802 10 Mar-0 3:15 PM CETISy1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed <100 100 NIA 43.45%

Group Comparisons

Control vp Conc-% Statistic Critical P-Value MSD Declslon(0.05)
Dilution Water 100 2.19676 1.89458 0.0320 8.78501 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 230.5735 230.5735 1 4.83 0.06404 Non-Significant Effect
Error 334.4602 47.78003 7
Total 565.033722 278.35357 8

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Rado F 9.75715 .4. 19482 0.09127 Equal Variances
Distribution Shapiro-WilkW 0.91888 0.38302 Normal Distribution

Data Summary Original Data Transformed Data

Conc.% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 20.217 12.223 33.384 8.8117
100 4 10.031 7.8101 14.100 2.821

Graphics

I- Ir

1 1.

-15 .. 0 05 0. S 1. .

-68-
0004092-101-1 Analyst 2r Approval:CETIS"' v1.1.2revI



Comparisons: Page 9 of 9
Report Date: 10 Mar-0B 3:15 PM

CETIS Analysis Detail Analysis: 17-6925-3080/6154205psc

Plant Chronic test CN2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Biomass Wet WL. Comparison 13-6207-2802 13-=27-2802 10 Mar-06 3:15 PM CETISvI.1.2 .7

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C> T Untransformed <100 100 NIA 33.77%

Group Comparisons

Control vs Con-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 3.33482 1.89458 0.0063 59.8184 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(O.05)
Between 24636.38 24636.38 1 11.12 0.01251 Significant Effect
Error 15507.06 2215.294 - 7
Total 40143.4365 26851.673 8

ANOVAAssumptions

Attribute Test Statistic Critical P-Value Decision(0.01)

Variances Variance Ratio F 5.38092 46.19462 0.19823 Equal Variances

Distributon Shapiro-Wlk W 0.97138 0.90629 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SO Mean Minimum Maximum SO
0 Dilution Water 5 177.14 93.113 240.86 58.331
100 4 71.846 49.575 108.59 25.145
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CETIS Test Summary
Report Date:
Test Unk:

Page 1 of 3
10 Mar-06 3:23 PM

07-9195-5290iB154208psc

-71-
O00..02-101-1 CETIS' vl.1.2avl

Plant Chronic test CH2M Hill

Test No: . 07-6Q86-0052 Test Type: Plant Chronic test Duration: 37d Oh
Start Date: 25 Jan-06 Protocol: ASTM E1963-02 (2002) Species: Poasandbergil
Ending Dats: 03 Mar-06 Dil Water: Source:
Setup Date: 25 Jan-06 12:00 AM Brine:

Sample No: 09-1115-2498 Code: B1542-06 Client:
Sample Date: 16 Nov-05 Material: Soll Project:
Receive Date: Source: Hanford
Sample Age: 70d Oh Station:

Comments: JIODV3, E285701

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
05-2321-5437 % Germination 100 > 100 N/A 37.51% Equal Variance t Two-Sample
08-9561-0800 AG Average Dry W. 100 > 100 . NA 33.63% Equal Variance tTwo-Sample
04-9053-6328 AG Average Height 100 > 100 NIA 183.12% Wilcoxon Rank Sum Two-Sample.
06-0459-7695 AG Average Wet Wt. 100 > 100 WA 44.89% Equal Variance t Two-Sample
01-6453-589 Root Average Dry Wt. 100 > 100 WA 45.34% Equal Variance t Two-Sample
10-1742-7543 Root Average Length 100 > 100 NIA 158.61% Wilcoxon Rank Sum Two-Sample
06-1157-1082 Root Average Wet Wt. 100 > 100 N/A 37.75% Equal Variance t Two-Sample
06-4473-5543 Total AverageSlomass Dry 100 > 100 N/A 37.33% Equal Variance tTwo-Sample
10-8246-4792 Total Average Blomass Wet 100 > 100 N/A 34.83% Equal Variance I Two-Sample

Analyst.- Approval:



CETIS Test Summary Report Date:
Test Unk:

Page2of 3
10 Mar-06 3:23 PM

07-9195-S29O/Bl54206psc

-72-
000-092-101-1 Analyst: 4 Approval:

% Germination Summary

Cono-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 0.88000 0.60000 1.00000 0.08000 0.17889 20.33%
100 5 0.64000 0.20000 1.00000 0.18000 0.35777 55.90%

AG Average Dry Wt. Summary

Cono-%. Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 12.351 7.9275. 19.270 2.1347 4.7733 38.65%
100 1 5 8.9213 7.106 10.867 0.8582 1.4718 18.50%

AG Average Height Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 DIlution Water 5 10.627 8.4 1Z333 0.6527 1.4595 13.73%
100 5 23.733 7.2 64 10.445 23.355 9A0%

AG Average Wet Wt. Summary
Cone-% Control Type Reps Mean Minimum Maximum BE SD CV
0 Dilution Water 5 63.903 41.475 82.338 7.1313 15.946 24.95%
100 5 50.421 3..58 110.7 13.681 30.591 50.63%

Root Average Dry Wt. Summary
Conc-% Control Type , Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 7.866 3.78 14.108 1.8639 4.1678 52.94%
100 5 5.1266 3.98 824 0.4523 1.0114 19.73%

Root Average Length Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 DilutIonWater 5 286 22.5 33 1.748 3.91 13.74%
100 5 54.093 17.5 148 24.212 64.139 100.08

Root Average Wet Wt. Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 113.23 51.638 15.52 21.49 47.92 42.38%
100 5 84.544 64.510 15.8 8.2585 18689 21.87%

Total Average Blomass Dry Wt Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 20.217 12.223 33.-W 3.9407 8.8117 43.58% .
100 5 14.D48 11.058 15.A50 0.9593 2.1673 15,43%

Total Average Biomass Wet WL. Summary
Conc-%A Control Type Reps Mean Minimum Maximum BE SD CV
0 Dilution Water 5 177.14 93.113 240.88 28.088 58.331 32.93%
100 5 144.97 101.89 2081 20A96 45.832 31.62%

CETISN v1.1.2rwI



Page 3 of 3

CETIS Test Summa Report Date: 10 Mar-08 3:23 PM
Test Link: 07-9195-5290/Bl54206psc

% Germination Detail

Conc-% . Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1.00000 1.00000 1.00000 0.60000 0.80000
100 0.20000 1.00000 1.00000 0.60000 0.40000

AG Average Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 15.1720 10.552 19.276 8.82668 7.92751
100 8.94000 7.10599 9.73401 10.8667 7.96002

AG Average Height Detail

Conc-% Control Type Rep i Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 10.2 &4 11.2 123333 11
100 64 7.8 7.2 18.6867 21

AG Average Wet WL Detalt

Conc-% Control Type Rep i Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Watpr 67.2900 55.1900 82.338 73.2233 41.4750
100 110.67 36.58 51.1600 66.2900 37.405

Root Average Dry Wt. Detail

Con-f% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 8.75601 8.39399 14.108 3.77999 4.295
100 8.23999 3.95200 6.11000 4.83999 4.48499

Root Average Length Detail

Cone-% Control Type Rep i Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 27.8 28.4 30.6 33 22.5
100 148 17.6 19.2 35.6687 50

Root Average Wet Wt. Detail

Conc-% Control Type Rep i Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 143.362 140.624 158.524 72.0233 51.6375
100 97.9399 65.3100 91.082 103.88 64.5100

Total Average Blomass Dry WL. Detail

Conc-% Control Type Rep i Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Waler 23.9280 18.946 33.384 12.6068 12.2225
100 15.18 11.058 15.8500 15.7086 12.4450

Total Average Biomass Wet Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 210.652 195.814 240.862 145.247 93.1125
100 208.61 101.890 142.242 170.17 101.915

-73-
000-092-101-1 CETISUI v1.1 .2rev Analyst: Approval:



Comparisons: Page 1 of 9
Report Date: 10 Mar-06 3:23 PM
Analysis: 05-2321-54371915420 6pse

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Germination Comparison 07-9195-5290 07-9195-5290 10.Mar-06 3:22 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LEL Toxic Units ChV PMSD
Equal Variance tTwo-Sample C> T Angular (Corrected) 100 >100 1 NA 37.51%

Group Comparisons

Control vs Conc-A Statistic Critical P-Value MSD Doecision(0.05)
Dilution Water 100 1.30924 1.85955 0.1134 0.37044 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 0.1700585 0.170059 1 1.71 0.22680 Non-Significant Effect
Error 0.7936922 0.099212 8
Total 0.96375073 0.2692700 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 3.65997 23.15450 0.23677 Equal Variances
Distribution Shapiro-Wilk W 0.94392 0.59737 Normal Distrbution

Data Summary Original Date Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution WaLer 5 0.88000 0.60000 1.00000 0.17889 1.20581 0.88608 1.34528 0.20635
100 5 0.64000 0.20000 1.00000 0.35777 0.94500 0.46365 1.34528 0.39477

Graphics

-2 ------Itas

e.-

GA-

0.2

-0.1-

-U

I. -

-t0 .S -LO .s C.A Os IA 1. to
tankbs

-74--
OOD-092-101-1 Analyst Approval:

CETIS Analysis Detail

IF
it
0.

L,7

0.1

O.B

a
cU -I

CETIS"' vi1.12il



Comparisons: Page 2 of 9
Report Date: IOMar-063:23PMCETIS Analysis Detail Analysis: .08-956141O0D/8154206psc

IPlant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Dry WL. Comparison 07-9195-5290 07-9195-5290 10 Mar-06 3:22PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 33.63%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
Dilution Water 100 1.53523 1.85955 0.0816 4.15395 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(O.05)
Between 29.40357 29.40357 1 2.35 0.16328 Non-Significant Effect
Error 99.80294 12.47537 8
Total 129.206511 41.878938 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declslon(0.01)
Variances Variance Ratio F 10.51840 23.15450 0.04261 Equal Variances
Distribution Shapo-Wilk W 0.9529 0.73115 Normal Disbibution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maxbnum SD
0 Dilution Water 5 12.351 7.9275 19.278 4.7733
100 5 . 8.9213 7.10 10.887 1.4718
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CETIS Analysis Detail
- Comparisons:

Report Date:
Analysis:.

Page 3 of 9
10 Mar-08 3:23 PM

04-9053-832SI'154208pso

Plant Chronic test CH2M Hill

Endpolnt Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Height Comparison 07-91954290 07-0195-5290 10 Mar-06 3:22 PM CETISvI.1.2

Method Ali.H Data Transform zeta NOEL LOEL Toxic Units ChV PMSD
WilcoxonRankSumTwo-Sampla C>T Rank 100 >100 1 N/A 183.12%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value Ties Decision(0.05)
Dilution Water 100 30 0.6548 0 Non-Significont Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)
Between 429A18 429.4618 1 1.57 0.24578 Non-Significant Effect
Error 2190.29 273.7862 8
Total 2619.75159 703.24802 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Dedslon(0.01)
Variances Variance Ratio F 256.04940 23.15450 0.00009 Unequal Variances
Distribution Shapiro-Wilk W 0.73242 0.00218 Non-normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 10.627 8.4 12.333 1.A595 5.00000 3.00000 7.00000 1.58114
100 5 23.733 7.2 64 23.355 6.00000 1.00000 10.0000 4.18330
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Comparisons: Page 4 of 9
-aReport Date. 10 Mar-06 3:23 PMCETIS Analysis Detail Analysis: 0.0459-7695,B154206psc

Plant Chronic test CH2MA Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Wet Wt. Comparison 07-9195-5290 07-9195-5290 10 Mar-06 3:22 PM CETISvI.1.2

Method Alt H DataTransform Zeta NOEL LOEL ToxicUnits ChV PMSD
Equal Variance t Two-Sample C> T Unransbormed 100 >100 1 WA 44.89%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(O.05)
Dilution Water 100 0.22571 1.86955 0.4135 28.689 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Dcision(0.05)
Between 30.31542 30.31542 1 0.05 0.82709 Non-Significant Effect
Error 4760.421 595.0527 8
Total 4790.73680 625.36809 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decielon(0.01)
Variances Variance Ratio F 3.68029 23.15450 0.23489 Equal Variances
Distribulon Shapiro-Wilk W 0.89548 0.19531 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 63.903 41.475 82.338 15.946
100 5 60.421 36.68 110.67 30.591
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Comparisons: - Page 5of 9
Report Date: 10 Mar-06 3:23 PM
Analysis: 0l 84.53-B 9I154OpscCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Dry WI. Comparison 07-9195-5290 07-9195-5290 10 vr-06 3:22 PM CETISV.1.2

Method Alt H Data Transform Zeta NOEL LOEL ToxicUnits ChV PMSD
Equal Variance tTwo-Sample C>T Untransformed 100 >100 1 N/A 45.34%

Group Comparlsons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 1.42859 1.85955 0.0955 3.56658 Non-SIgnificant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value becision(g.05)
Between 18.76904 18.76904 1 2.04 0.19098 Non-Significant Effect
Error 73.573 9.19602 8
Total 92.3420410 27.965668 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.0l)
Valiances Variance Ratio F 16.97948 23.15450 0.01787 Equal Variances
Distibution Shapiro-WikW 0.90304 0.23651 Nomal Distributian

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 7.8665 3.78 14.108 4.1678
100 5 5.1266 3.9520 6.24 1.0114

Graphics

3.0

o
S0.7-

GA.. e

0.0
Sik z ; 0as O 2.0

coec-% Hankit

-78-
000-092-101-1 Analyst: valCETIS"' v1.1.2revIl Approval:



Comparisons: Page 8 of 9

CETIS Analysis Detail "epo't Date: 10 Mar-05 3:23 PM
Analysis: 10-17 4 2-75 43/BI54206pse

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Versfon
Root Average Length Comparison 07-9195-5290 07-9195-5290 10Mar-063:22PM CETISv1.1.2

Method Aft H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Wilcoxon Rank Sum Two-Sample C>T Rank 100 >100 1 N/A 158.61%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value fleg Decision(0.05)
Dilution Water 100 30 0.6548 0 Non-SIgnificant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Dscision(O.05)
Between 1642.689 1642.669 1 1.12 0.32183 Non-Significant Effect
Env 11785.2 1473.152 8
Total 13427.8892 3115.8219 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declslon(0.01)
Variances Variance Ratio F 191.72010 23.1545D 0.00016 Unequal Variances
Disbibulon Shapiro-Wilk W 0.73476 0.00233 Non-normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 28.46 22.5 33 3.91 5.00000 3.00000 7.00000 1.58114
100 5 54.093 17.6 148 54.139 6.00000 1.00000 10.0000 4.18330
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Comparisons:
Report Date:
Anilysis:CETIS Analysis Detail

Page 7 of 9
10 Mar-06 3:23 PM

081157-10821,54206pso

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Wet Wt. Comparison 07-9195-5290 07-9195-5290 10 Mar-08 3:23 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance tTwo-Sample C> T Untransformed 100 >100 1 N/A 37.75%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declsion(0.05)
Dilution Water 100 1.24804 1.85955 0.1237 42.7472. Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 2057.758 2057.758 1 1.56 0.24731 Non-Significant Effect
Error 10588.92 1321.115 8
Total 12626.6821 3378.8738 9

ANOVAAssumpIons

Attribute Teat Statistic Critical P-Value DecIs[on(0.01)

Variances Variance Ratio F 6.72930 23.15450 0.09177 Equal Variances
Distribution Shapiro-Wilk W 0.94554 0.81618 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 113.23 51.838 168.52 47.962
100 5 84.544 64.510 103.88 18.489

Graphics
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Comparisons: Page 8 of 9
Report Date: 10 Mar-06 3:23 PM
Analysis: 0S4473-5543/B1S42epscCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Blomass Dry Wt. Comparison 07-9195-5290 07-9195-5290 10 Mar-08 3:23 PM CETISv1.1.2

Method Alt H - Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 NIA 37.33%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decison(0.05)
Diluion Water 100, 1.52026 1.85955 0.0835 .7.54637 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(0.05)
Between 95.15879 95.15679 1 2.31 0.16893 Non-Significant Effect
Error 329.3759 41.17199 8
Total 424.532677 136.32878 . 9

ANOVA Assumptions

Attribute . Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 16.52981 23.15450 0.01878 Equal Variances
Distribution Shapiro-Wilk W 0.91804 0.34089 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 20.217 12.223 33.384 8.8117
100 5 14.048 11.058 15.850 2.1G73

Graphics
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page9of 9
10 Mar-06 3:23 PM

10-246-4792/B154206psC
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Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Biomass Wet Wt Comparison . 07-9195-590 07-9195-52D) 10Mar-063:23PM CETISV1.1.2

Method Aft H Data Transform za NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C > T Untransformed 100 >100 1 N/A 34.83%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water - 100 0.96975 1.85955 0.1803 61.6913 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decilson(0.05)
Between 2587.601 2587.601 1 0.94 0.36057 Non-Significant Effect
Error 22012.2 2751.524 8
Total 24599.7981 5339.1252 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value DecIsion(0.01)
Variances Variance Ratio F 1.61984 23.15450 0.65173 Equal Variances

Distribution Shapio-Wik W 0.94404 0.59876 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control lype Count Mean Minimum Maximum SD Mean MinImum Maximum SD
0 Dilution Water 5 177.14 93.113 240.86 58.331
100 5 144.97 101.89 208.61 45.832

CETISsI V1.1.2rWI
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CETIS Test Summary

-84-
000-092-101-1

Page 1'of 3
Report Date; 10 Mar-06 3:32 PM
Test Link: 03-2429-7417,B154207pac

CETISM v1.1.2rev

Plant Chronic test CH2M Hlll

Test No: 10-7437-4221 Test Type: Plant ChmnCc tog Duration: 37d Oh
Start Date: 25 Jan-06 .Protocol: ASTM E19S3-2 (2002) Species: Poe sandbergif
Ending Date: 03 Mar-D6 DII Water: Source:
Setup Data: 25 Jan-06 12:00 AM Brine:

Comments: E2877.01

Sample No: D5-1608-3151 Code: B1542-07 Client:
Sample Date: 21 Nov-05 Material: Soll Project:
Receive Date: Source: Hanford
Sample Age: 65d Oh Station:

Comments: JIODVO. E287701

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
11-0323-424 % Germinadlon 100 > 100 N/A 29.15% Equal Variance t Two-Sample
06-9'62-2401 AG Average Dry Wt. 100 > 100 N/A 40.28% Equal Variance t Two-Sample
07-3152-3077 AG Average Height 100 > 100 WA 34.46% Equal Variance t Two-Sample
19-6512-9266 AG Average Wet W. 100 > 100 WA 48.02% Equal Variance t Two-Sample
10-8022-6215 Root Average Dry Wt. 100 >100 N/A 55.59% Equal Variance t Two-Sample
07-8510-5912 Root Average Length 100 >100 N/A 28.91% Equal Variance t Two-Sample
10-5296-9200 RootAverageWetWt 100 > 100 NA 61.63% Equal Vaiance tTwo-Sample
00-2777-8828 Total Average Biomass Dry 100 > 100 N/A 45.41% Equal Variance tTwo-Sample
09-40564643 Total Average Biomass Wet 100 > 100 N/A 55.04% Equal Variance t Two-Sample

Analyst - Approval:



Page 2 of 3

CETIS Test Summar Report Date: 10 Mar-06 3:32 PM
Test Link: 03-2429-74171B154207psc

%Germination Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
o Dilution Water 5 0.88000 0.60000 1.00000 0.08000 0.17889 20.33%
100 5 0.76000 0.40000 1.00000 0.11862 0.26077 34.31%
AG Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 12.351 7.0275 19.276 2.1347 4.7733 38.65%
100 5 14.659 10.595 19.105 1.6121 3.6047 24.59%

AG Average Height Summary

Conc-% Control Type Reps Mean Minimum . Maximum SE SD CV
0 Dilution Water 5 10.627 8.4 12.333 0.6527 1.4595 13.73%
100 5 11.73 7.6 18 1.8581 4.1548 35.42%

AG Average Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 63.903 41.475 82.338 7.1313 18.946 24.95%
100 5. 76.858 32.385 123.58 14.88 33.272 43.29%

Root Average Dry W. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD . CV
0 Dilution Water 5 7.8666 3.78 14.108 1.8639 4.1678 52.98%
100 5 9.1010 6.465 13.887 1.4338 3.2061 35.23%
Root Average Length Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 28.46 22.5 33 1.7486 3.91 13.74%
100 5 23.587 15 34.333 4.065 9.0898 38.54%

Root Average Wet W. Summary

Conc-% Control Type Reps Mean Minimun Maximum SE SD CV
0 Dilution Water 5 113.23 51.838 158.52 21449 47.962 42.38%
100 5 123.91 37.985 221.38 30.793 88.855 55.57%

Total Average Blomass Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 20.217 12.223 33.384 3.9407 8.8117 43.58%
100 5 23.76 17.060 32.992 2.9736 6.6492 27.98%
ToLi Ava..ug Biom.ass Wt Wt. Sra...... my

Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 177.14 93.113 240.86 28.086 58.331 32.93%
100 5 209.76 70.37 349.96 45.485 101.71 50.86%

-85-
000-092-101-1 CETISm v1.1.2revI Analyst: 4 Approval:



Page 3of 3
Report Date: 10 Mar-06 3:32 PMCETIS Test Summary Test Lnk: 032429-7417/8154207pse

% Gennination Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1.00000 1.00000 1.00000 0.60000 0.80000
100 0.80000 1.00000 0.40000 1.00000 0.60000

AG Average Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
a Dilution Water 15.1720 10.552 19.276 8.82668 7.92751
100 19.105 11.344 10.5950 18.5740 15.6767

AG Average Height Detail

Conc-% Control Type Rep i Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 10.2 8.4 11.2 12.3333 11 .
100 10.75 7.6 13.5 8.8 18

AG Average Wet Wt. Detail

Cono-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep -
0 Dilution Water 67.2900 55.1900 82.338 732233 41.4750
100 123.580 62.9080 32.3850 81.212 84.1934

Root Average Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 8.75601 8.39399 14.108 3.77999 4.295
100 13.8875 6.68201 6.465 10.874 7.59686

Root Average Length Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 27.8 28.4 30.6 33 22.5
100 21 15 .32 15.8 34.3333

Root Average Wet W. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 143.362 140.624 158.524 72.0233 51.6375
100 226.382 97.668 37.985 141.882 115.81

Total Average Blomass Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Diluilon Water 23.9280 18.946 33.384 12.6066 12.2225
100 32.9925 18.0260 17.0601 27A48 23.2733

Toe!l Average Woman Wt Wt. DOURf

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 210.652 195.814 240.862 145.247 93.1125
100 349.963 160.578 70.37 223.094 199.803

-86-
000-092-101-1 CETS" v1.1.2revi Analyst: r Approval:



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 1 of 9
10 Mar-06 3:32 PM

11-0323-4244/B154207psc

[Plant Chronic test CH2M 14111

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Germination Comparison 03-2429-7417 03-2429-7417 10 Mar-06 3:32 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Angular (Corrected) 100 >100 1 N/A 29.15%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(.05)
Dilution Water 100 0.83103 1.85955 02150 0.29562 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 0.0436344 0.04334 1 .O.69 0.43006 Non-Significant Effect
Error 0.5054631 0.063183 8
Total 0.54909750 0.1068173 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 1.96770 23.15450 0.52822 Equal Variances
Disbibution Shapiro-Wilk W 0.90703 0.26121 Normal Distribution

Data Summary Original Data Transformed Daba

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 0.88000 0.60000 1.00000 0.17889 120581 0.88808 1.34528 0.20635
100 5 0.76000 0.40000 1.00000 020077 1.07370 0.68472 1.34528 0.28946
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Comparisons: Page 2 of 9
Report Date: 10 Mar-OS 3:32 PM

CETIS Analysis Detail Analysis: 0891B2-2401/8154207pst
Plant Chronic test CH2m Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Dry Wt. Comparison 03-2429-7417 03-2429-7417 10 Mar 3:32 PM CETISvI.1.2

Meuhod Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C T Untransformed 100 >100 1 N/A 40.28%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 -0.8628 1.85955 0.7933 4.97430 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 13.31844 13.31844 1 0.74 0.41334 Non-Significant Effect
Error 143.1132 17.88915 8
Total 156.431646 31.207592 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Vwriences Variance Ratio F 1.75351 23.15450 0.59977 Equal Variances
Distribution Shapiro-Wilk W 0.91217 0.29821 Normal Disbibution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 12.351 7.9275 19.276 4.7733
100 5 14.659 10.595 19.105 3.6047

Graphics
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Comparisons: Page 3 of 9

CIETIS Analysis Detail Report Date: 10 Mar-06 3:32 PM

Plant Chronic lest CH2M Hill

Endpoint . Analysis Type Sample Uink Control Link Date Analyzed Version
AG Average Height Comparison 03-2429-7417 03-2429-7417 10 Mar-06 3:32 PM CETiSvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed 100 >100 1 NIA 34.46%

Group Comparisons

Control vs Conc-% Statistic Critical P-Vailue MSD Decislon(0.05)
Dilution Water 100 -0.5602 1.85955 0.7047 3.66215 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)
Between 3.043361 3.043361 1 0.31 0.59065 Non-Significant Effect
Error 77.56889 9.696111 8
Total 80.612247 12.739472 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 8.10338 23.15450 0.06710 Equal Variances
DiOtilbution Shapiro-W&ikW 0.94876 - 0.65384 Normal Disbibutlon

Data Summary Original Data Transformed Data

Conc-. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilullon Water 5 10.627 8.4 12.333 1.4595
100 5 11.730 7.6 18 4.1548

Graphics
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CETIS Analysis Detail
Comparisons: Page 4 of 9
Report Date: 10 Mar-06 3:32 PM
Analysis: 19-12-926BIB154207psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
AG Average Wet Wt. Comparison 03-2429-7417 03-2429-7417 10 Mar-06 3:32 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untsansformed 100 >100 1 N/A 48.02%

Group.Comparlsons

Control vs Conc-% Statistic Critical P-Value MSD Dectsion(O.05)
Dilution Water 100 -0.785 1.85955 0.7725 30.6833 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Dacision(0.05)
Between 419A125 419.4125 1 0.62 0A5508 Non-SignifIcant Effect
Error 5445.28 680.68 8
Total 5884.69229 1100.0725 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value DecIslon(0.01)
Variances Variance Rao F 4.35362 23.15450 0.18327 Equal Variances
Distribulion Shapiro-Wilk W 0.97222 0.91060 Normal Distribution

Data Summary OrIgInal Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum 1 SD Mean Minimum Maximum SD
0 Dilution Water 5 63.903 41.475 82338 15.946
100 5 - 76.8N 32.385 123.58 33272
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Comparisons:
Report Date:
AnalysisCETIS Analysis Detail-

Page5of 9
10 Mar-06 3:32 PM

10-8022-821518154207pso

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Uink Control Uink Date Analyzed Version
Root Average Dry WI. Comparison 03-2429-7417 03-2429-7417 10 Mar-06 3:32 PM CETISvt.1.2

Method Alt ff Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 55.59%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decsion(0.05)
Dilution Water 100 -0.5249 1.85955 0.5931 4.37287 Non-Significant Effet

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 3.809574 3.809574 1 0.28 0.61388 Non-Significant Effect
Error 110.5981 13.82476 5
Total 114.407681 17.634337 9

ANOVAAssumptions

Attribute Test Statistic Critical P-Value Declsion(.01)
Variances Variance Ratio F 1.88983 23.15450 0.82375 Equal Variances
Distribution Shapinm-Wilk W 0.92375 0.38925 Normal Distribution

Data Summary Original Data Transformed Data

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
D Dilution Water 5 7.8855 3.78 14.108 4.1878
100 5 9.1010 8.485 13.888 3.2001

Graphics
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Comparisons:
Repot Date:
Analysis:CETIS Analysis Detail

Page 6 of 9
10 Mar-06 3:32 PM

07-8510.5912154207psc

Graphics
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Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version

Root Average Length Comparison 03-2429-7417 03-2429-7417 10 Mar-05 3:32 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C>T Untransformed 100 >100 1 N/A 28.91%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)

Dilution Water 100 1.10129 1.85955 0.1514 8.22874 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 59.37344 59.37344 1 1.21 0.30280 Non-Significant Effect

Error 391.6356 48.95444 8
Total 451.009003 108.32789 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)

Variances Variance Ratio F 5.40430' 23.15450 0.13106 Equal Variances

Distibution Shapiro-Wilk W 0.95528 0.73079 Normal Distribution

Data Summary Original Data Transfonned Data

Con-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 28AS 22.5 33 3.91
100 5 23.587 15 34.333 9.0896

CETIS' V1.1.2rwi



Comparisons: Page 7 of 9
mReport Date: 10 Mar-06 3:32 PMCETIS Analysis Detail Analys: 10.529%9200%B 54207pMe

Plant Chronic test . CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Root Average Wet WI. Comparison 03-2429-7417 03-2429-7417 10 Mar-06 3:32PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance ITWo-Sample C>T Untransfrmed 100 >100 1 NIA 61.63%

Group Comparisons

Control vs Cone.% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 -0.2844 1.85955 0.6083 89.7836 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Declsion(0.05)
Between 284.0931 284.6931 1 0.08 0.78335 Non-Significant Effect
Error 28165.79 3520.723 8
Total 28450.4782 3805.4162 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 2.06099 23.15450 0.50090 Equal Variances
Distribution Shapiro-Wilk W 0.98045 0.98755 Normal Distributlon

Data Summary Original Data Transformed Data

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum So
0 Dilution Water 5 113.23 51.638 158.52 47.962
100 5 123.91 37.985 228.38 68.855

Graphics
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 8 of 9
10 Mar-06 3:32 PM

00-2777-8528/B154207pec

(Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link -Control Link Date Analyzed Version
Total Average Blomass Dry Wt. Comparison 03-2429-7417 03-2429-7417 10 Mar-06 3:32 PM CETISY1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 4541%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 -0.7175 1.85955 0.7533 9.18014 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Declsion(0.05)
Between 31.37398 31.37398 1 0.51 0.49343 Non-Significant Effect
Error 487.4312 60.9289 - 8
Total 518.805197 92.302885 9'

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Rado F 1.75627 23.15450 0.59876 Equal Vadances
Distribution Shapiro-Wilk W 0.91351 0.30596 Normal Distribution

Data Summary Original Data Transformed Data

Canc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 20.217 12223 3384 8.8117
100 5 23.76 17.060 32.992 6.6491
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 9 of 9
10 Mar-06 3:32 PM

09-4058-4643/B154207psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type. Sample Link Control Link Data Analyzed Version
Total Average Biomass Wet W. Comparison 03-2429-7417 03-2429-7417 10 Mar-06 3:32 PM CETlSvl.1.2

Method Alt H Data Transform - Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C >T Untransformed 100 >100 1 N/A 55.04%

Group Comparisons

Controf vs Conc-% Statistic Critical P-Value MSD Declsion(0.05)
Dilution Water 100 -0A505 1.85955 0.8879 97.5044 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square - DF F Statistic P-Value Decislon(0.05)
Between 1395.204 1395.204 1 0.20 0.68428 Non-Significant Effect
Error 54987A9 6873.436 8
Tolal 56382.6920 8268.6398 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Valances Variance Ratio F 3.04021 23.15450 0.30692 Equal Variances
Distribution Shapiro-Wilk W 0.98099 0.97023 Normal Distribution

Data Summy Original Data Transformed Data

Conc-% Control "Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 . Dilution Water 5 177.14 93.113 240.80 58.331
100 5 200.78 70.37 349.98 101.71

Graphics
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Page 1 of 2

Report Date: 10 Mar-06 338 PM
Test Link: 08-6576-0477/8154208psc

Plant Chronic test CH2M Hill

Test No: 20-1165-4941 Test Type: Plant Chronic test Duration: 37d Oh
Start Date: 25 Jan-06 Protocol: ASTM E193-02 (2002) Species: Poa sandbergl
Ending Date: 03 Mar-06 DiO Water: Source:
Setup Date: 25 Jan-06 12:00 AM Brine:

Sample No: 15-5450-5055 Code: B1542-08 Client:
Sample Date: 28 Nov-05 Material: Soll Project:
Receive Date: Source: Hanford
Sample Age: 5ad Oh Station:

Comments: J10LJ5, E289701

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
15-9577-8021 % Germinaion 100 >100 N/A 23.35%. Wflcoxon Rank Sum Two-Sample
13-0879-1029 AG Average Dry W. 100 >100 N/A 55.97% Equal Variance t Two-Sample
15-2858-0580 AG Average Wet WL 100 > 100 N/A 85.91% Equal Variance t TwO-Sample
06-9453-6105 RootAverageDryWL 100 >100 N4A 52.48% Equal VariancetTwo-Sample
05-1384-9566 Root Average Wet Wt. 100 > 100 N/A 72.60% Equal Vadance t Two-Sample
05-3828-637 Total Average Blomass Dry 100 > 100 N/A 52.88% Equal Vadance t Two-Sample
03-2729-5818 Total Aveage Biomass Wet 100 > 100 N/A 74.97% Equal Variance t Two-Sample

% Germination Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 0.88000 0.60000 1.00000 0.08000 0.17889 20.33%
100 5 0.92000 0.80000 1.00000 0.08000 0.17889 1A4%

AG Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilullon Water 5 12.351 7.9275 19.276 2.1347 4.7733 38.65%
100 5 10.963 2.786 19.076 3.0434 6.8052 62.08%

AG Average Wet WI. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 63.903 41.A75 82.338 7.1313 15.948 24.95%
100 5 78.309 16.504 172.27 28.648 64.058 81.80%

Root Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 7.3666 3.78 14.108 1.8639 4.1678 52.98%
100 5 5.3735 1.522 8.0380 1.2DO3 2.973 0.20%

Root Average Wet Wt Summary
Conc-% Control Type Reps Mean Minimum Maximum 6E SD CV
0 Dilution Water 5 113.23 51.638 158.82 21A49 47.982 42.36%
100 5 127.49 15.638 236.01 38.654 8..433 67.79%

Total Average Biomass Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 20.217 12.22 33.3S4 3.9407 8.8117 43.68%
100 5 16.335 4.3080 27.114 4.1ION 9.3612 57.30%

Total Average Biomass Wet WL. Summary
Conc-%t Control Type Reps Mean Minimum Maximum BE BID CV
0 Dilution Water 5 177.14 93.113 240.86 26.086 58.331 32.93%
100 5 205.80 32.142 408.27 66.483 148.66 72.23%

-97-
CETISw vl.1.2revi Analyst:-- Approval:000-092-101-1



CETIS Test Summary
Page 2 of 2

Report Date: 10 Mar-05 3:38 PM
Test Link: 08.6575-0477,8154208psc

-98-
000-092-101-1 Analyst 2r' Approval:

% Germination Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1.00000 1.00000 1.00000 0.60000 0.80000
100 1.00000 1.oooo 1.00000 0.60000 1.00000

AG Average Dry Wt Detal

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 15.1720 10.552 19.276 8.82666 7.92751
100 10.402 2.786 16.3760 6.17334 19.0760

AG Average Wet Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 67.2900 55.1900 82.338 73.2233 41.4750
100 58.13 16.504 112.862 31.7833 172.268

Root Average Dry Wt. Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 8.75601 8.39399 14.106 3.77999 4.295
100 4.33401' 1.522 7.83000 5.14333 8.03800

Root Average Wet Wt. Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 143.362 140.624 158.524 72.0233 51.6375
100 92.7300 18.638 189.334 103.767 236.006

Total Average Biomass Dry Wt. Detail

Conoe'. Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 23.9280 18.946 33.384 12.6066 122225
100 14.7360 4.30801 24.2960 11.3167 27.1140

Total Average Blomass Wet W. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Diution Water 210.652 195.814 240.862 145.247 93.1125
100 150.86 32.142 302.196 135.550 408.274

CETnsw v1.1.2rev!



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 1 of 7
10 Mar-08 3:38 PM

15-9577-8021/B154208psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Unk Control Link Date Analyzed Version
% Germination Comparison 08-6576-0477 08-6576-0477 10 Mar-06 3:37 PM CETISvI.1.2

Method . Alt H Data Transform Zeta NOEL LOEL ToxicUnits
Wilcorn Rank Sum Two-Sample 0> T Rank 100 >100 1 NIA 23.35%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value Ties Declsion(0.05)
Dilution Water 100 29.5 0.5794 3 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Stallstic P-Value Declslon(0.05)
Between 0.0056708 0.005671 1 0.13 0.72399 Non-Significant Effect
Emrr 0.3390172 0.042377 8
Total 0.34468800 0.0480479 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 1.00953 23.15450 0.99281 Equal Variances
Distribution Shapiro-Wilk W 0.71659 0.00140 Non-normal Distribution

Data Summary Original Data Transformed Data
Conc.% Control Type Count Mean Minimum Maximum SD Mean- Minimum Maximum SD
0 Dilution Water 5 0.88000 0.60000 1.00000 0.17889 5.10000 1.50000 7.00000 2.65518
100 5 0.92000 0.60000 1.00000 0.17889 5.90000 1.50000 7.00000 2.45967
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 2 of 7
10 Mar-06 3:38 PM

13-0879-10291B154208psO
Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Dry Wt. Comparison 08-6576-0477 08-6576-0477 10 Mar-063:38PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C > T Unhansformed 100 >100 1 NIA 55.97%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decialon(0.05)
Dilution Water 100 0.37342 1.859M6 0.3593 6.91265 Non-Significant-Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decison(.05)
Between 4.817486 4.817486 1 0.14 0.71853 Non-Significant Elfect
Error 276.3788 34.54735 - 8
Total 281.19127 39.364834 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 2.03252 23.15450 0.50901 Equal Variances
Distribution Shapiro-Wilk W 0.94217 0.57742 Normal Distribution

Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 12.351 7.9275 19.276 4.7733
100 5 10.963 2.788 19.078 6.8052
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Comparisons: Page 3 of 7

CETIS Analysis Detail Report Date: 10 Mar-06 3:38 PM
Analysis: 15-2658-0580/B154208pso

Plant Chronic test CH12M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Wet Wt. Comparison 08-6576-0477 08-6576-0477 10 Mar-06 3:38 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units Chv PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 85.91%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 -0A88 1.85955 - 0.6807 54.8976 Non-Significent Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Declslon(0.05)
Between 518.847 518.847 1 0.24 0.63868 Non-Significant Effect
Error 17431.01 2178.877 8
Total 17949.8607 2697.7238 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 16.13761 23.15450 0.01963 Equal Veriances
Distribution Shapimo-Wilk W 0.95324 0.70689 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean MinImum Maximum SD
0 Diluton Water. 5 63.903 41.475 82.338 15.946
100 5 78.309 16.504 172.27 64.058
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Comparisons: Page4 of 7
Report Date: 10 Mar-06 3:38 PM
Analysis: 0-9453-6105/915420apseCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Dry WL Comparison 08-6576-0477 08-6576-0477 1OMar-063:38PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Vadance t Two-ample C >T Untransformed 100 >100 1 NIA 52.48%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 1.12295 1.85955 0.1470 4.1285 Non-Signifcant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 15.53922 15.53922 1 1.28 .0.29403 Non-Signifcant Effect
Error 98.58252 12.32281 8
Total 114.121741 27.862037 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.0)
Variances Variance Ratio F 2.38753 23.15450 0.41996 Equal Variances
DIstribution Shapiro-Wilk W 0.94035 0.55702 Normal Distribution

Data Sunumnry Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 7.166 3.78 14.108 4.1678
100 5 5.3735 1.522 8.038 2.973
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 5of 7
10 Mar-06 3:38 PM

05-1384-956r154208pse

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Wet WL Comparison 08-6576-0477 08-576-0477 1OMar-063:38PM CETISv.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 NfA 72.60%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Dflution Water 100 -0.3226 1.85955 0.6224 82.2037 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OP P Statistic P-Value Declslon(0.05)
Between 508.4237 508A237 1 0.10 0.75527 Non-Significant Effect
Error 39083.88 4885.484 8
Total 39592:2987 5393.9081 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 3.24754 23.15450 0.28037 Equal Variances
Distibution Shapko-WUk W 0.978B4 0.95867 Normal DIstribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Diution Water 5 113.23 51.638 158.52 47.982
100 5 12749 15.638 238.01 86.433
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CETIS Analysis Detail
Comparisons: Page 6 of 7
Report Date: 10 Mar-06 3:38 PM
Analysis: 05.3828-OSS7/154208psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Biomass Dry Wt. Comparison 08-6576-0477 08-6576-0477 10 Mar-06 3:38 PM CET1Sv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C >T Untansformed - 100 >100 1 N/A 52.88%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(D.05)
Dilution Water 100 0.67508 1.85955 0.2593 10.6913 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square - DE F Statistic P-Value Decision(0.05)
Between 37.66095 37.66095 1 0.46 0.51866 Non-Significant Effect
Error 61.1147 82.63934 8
Total 898.7757 120.3003 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 1.12860 23.15450 0.90949 Equal-Vidances
Distribution Shapiro-Wilk W 0.94792 0.64396 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Diution Water 5 20.217 12223 3&.384 8.8117
100 5 16.336 4.3080 27.114 9.3612

Graphics

t-is-

S------------- ---------

s -O -1.5 -1.0 -. s 00 OS LO 1A 2O

Conc-% RAsits

-104-
000-092-101-1 CETIS vi.1.2revi Analys3: Approval:



Comparisons: Page 7 of 7
Report Date: 10 Mar-06 3:38 PMCETIS Analysis Detail Analysis: 03-.2729581 Bl54208psc

[Plant Chronic test CH2M Hill

Endpoint ' Analysis Type Sample Link Control Unk Date Analyzed Version
Total Average Biomass Wet Wt. Comparison 08-6578-0477 08-6578-0477 10 Mar-06 3:38 PM CETISvI.1.2

Method Alt-H Data Transform Zeta NOEL LOEL Toxic-Units ChV PMSD
Equal Variance tTwo-Sample C>T Unbiansfrmned 100 >100 1 NIA 74.97%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declsion(0.05)
Dilution Water 100 -0.4014 1.85955 0.6507 132.804 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)
Between 2054.488 2054.488 1 0.16 0.69863 Non-Significant Effect
Error 102008.6 12751.07 B
Total 104063.043 14805.558, 9

ANOVA Assumptions

Attribute Tot Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 6.49508 23.15450 0.09731 Equal Variances
Distribullon Shapiro-Wik W 0.98356 0-98135 Normal Distibution

Data Summary Original Data Transformed Data
Cone-% Control Type Count Mean Minimum Maxjmum SD Mean Minimum Maximum SD
0 Dilutlon Water 5 177.14 93.113 240.86 58.331
100 5 205.80 32.142 408.27 148.66
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BLUEGRASS GROW'TH TEST
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CETIS Test Summary
Page 1 of 3

Report Date: 10 Mar-06 3:44 PM
Test Link: 01-8369-8444/B154209psc

-107-
D00-N92-101-1 Analyst:. '- Approval:

Plant Chronic test CH2M Hill

Test No: 15-8401-0577 Test Type: Plant Chronic test Duration: 37d Oh
Start Date: 25 Jan-06 Protocol: ASTM E193-02 (2002) Species: Poe sandbergli
Ending Date: 03 Mar-06 DIU Water: Source:
Setup Date: 25 Jan-06 12:00 AM Brine:

Sample No: 07-3184-0122 Code: B1542-09 Client:
Sample Date: 06 Dec-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 50d Oh Station:

Comments: JIODT9. E295301

Comparison Summary -

Analysis Endpoint NOEL LOEL ChV PMSD Method
09-8687-3352 %.Germination < 100 100 N/A 18.38% Equal Variance tTwo-Sample
04-6596-1272 AG Average Dry WI. 100 >100 N/A 42.47% Equal Variance t Two-Sample
07-912G-2062 AG Average Height 100 >100 WA 42.65% Equal Variance t Two-Sample
16-4154-3147 AG Average Wet WI. 100 >100 N/A 4033% Equal Variance t Two-Sample
09-6233-8934 Root Average Dry WI. 100 > 100 WA 48.68% Equal Variance I Two-Sample
08-1097-6197 Root Average Length 100 > 100 WA 29.97% Equal Variance t Two-Sample
12-8307-1390 Root Average Wet WI. .100 >100 WA 45.20% Equal Variance t Two-Sample
08-5176-9503 Total Average Biomass Dry 100 > 100 N/A 43.16% Equal Variance I Two-Sample
17-0304-2643 Total Average Biomass Wet 100 >100 N/A 40.21% Equal Variance t Two-Sample

CETSo4 vi.1.2revi



CETIS Test Summary
Page 2 of 3

Report Date: 10 Mar-06 3:44 PM
Test Link: 01-8369-8444/8154209psc

-108-
000-092-101-1 Analyst: 0 Approval:

% Germination Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 0.88000 0.80000 1.00000 0.08000 0.17889 20.33% -
100 5 0.48000 0.40000 0.60000 0.04899 0.10954 22.82%

AG Average Dry Wt Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 12.351 7.9275 19.276 2.1347 4.7733 38.65%
100 5 8.6617 - 3.78850 12.067 1.8436 4.1225 47.59%

AG Average Height Summary

Con-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 10.627 8.4 12.333 0.6527 1.4595 13.73%
100 5 16.47 12 25 2.349 5.2525 31.90%

AG Average Wet WI. Summamy

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Diution Water 5 63.903 41.A75 82.338 7.1313 15.940 24.95%
100 5 51.001 19.99 73.76 11.883 28.571 52.10%

Root Average Dry WL Summary

Conc.% Control Type Reps Mean Minimum Modmum SE SD CV
0 Dilution Water 5 7.8668 3.78 14.108 1.8639 4.1678 52.98%
100 5 5.059 3.27 8.265 0.8758 1.9584 38.71%

Root Average Length Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 28.46 22.5 33 1.7486 3.91 13.74%
100 5 36.867 26.333 49 4.2408 9.4827 25.72%

Root Average Wet WL. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 113.23 51.638 158.52 21.449 47.982 42.36%
100 5 90.707 51.115 145.1 17.251 38.574 42.53%

Total Average Blomass Dry WI. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dlution Water 5 20.217 12.223 33.384 3.9407 8.8117 43.58%
100 5 13.721 7.5450 20.11 2.5474 5.6962 41.52%

TotalA.us.e Unmsa... . L un.a.y

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 177.14 93.113 240.86 26.086 58.331 32.93%
100 5 141.71 75.185 213.39 28.05 62.721 4426%

CIETIS v1.1.2revl



Page 3 of 3
Report Date: 10 Mar-06 3:44 PM
Test Link: 01.8369.8444/B154209psc

% Germination Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1.00000 1.00000 1.00000 0.60000 0.80000
100 0.40000 0.80000 0.6000 0.40000 0.40000

AG Average Dry WL Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dlution Water 15.1720 10.552 19.276 8.8266 7.92751
100 3.78500 12.0697 11.0467 11.8450 4.56500

AG Average Height Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 10.2 8.4 11.2 12.3333 11
100 17 12 12.3333 25 16

Ad Average Wet Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 67.2900 55.1900 82.338 73.2233 41.4750
100 19.99 73.76 68.8867 68.3 24.0700

Root Average Dry Wt. Detail

Cono-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 DIutlon Water 8.75601 8.39399 14.108 3.77999 4.295
100 3.75998 4.71000 5.29 8.26498 3.26999

Root Average Length Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 27.8 28.4 30.6 33 22.5
100 44 30 2.3333 49 35

Root Average Wet Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep4 Rep 5
0 Dilution Water 143.362 140.624 158.524 72:0233 51.6375
100 55.9 98.0133 103.41 145.095 51.115

Total Average Blomass Dry WL Detail

Conc-%l Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 23.9280 18.948 33.384 12.6066 122225
100 7.54501 16.7767 16.3365 20.11 7.83602

Total Average Biomass Wet WL Detail

Conc-% Control Type Rep I
0 Dilution Water 210.652 195.814 240.862 145.247 93.1125
100 75.89 171.773 172.297 213.395 75.185

-109-
000-092-101-1

Rep 2 Rep 3 - Rep 4 Rep 5

Analyst: %_ Approval:

CETIS Test Summary

CIETISw V1.1.2ravl



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 1 of 9
10 Mar-06 3:44 PM

09-8687-3352M154209psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Germination Comparison 01-8369-8444 01-8369-8444 10 Mar-06 3:43 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance tTwo-Spmple C>T Angular (Correced) <100 100 NIA 18.38%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 4.21032 1.85955 0.0015 0.19458 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P.Value Declslon(0.05)
Between 0.4852164 0.485216 1 17.73. 0.00295 Significant Effect
Error 0.2189753 0.027372 8
Total 0.70419164 0.5125883 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declslon(0.01)
Variances - Variance Ratio F 3.50088 23.16450 0.25233 Equal Variances
Distribuion Shaplo-Wk W 0.81229 0.02044 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% ControllType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Diluion Water 5 0.88000 0.60000 1.00000 0.17889 1.20581 0.68608 1.34528 0.20635
100 5 0.48000 0.40000 0.80000 0.10954 . 0.76526 0.68472 0.88608 0.11029

Graphics
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 2 of 9
10 Mar-08 3:44 PM

04-659&.1721154209pse

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Ink Control Unk Date Analyzed Version
AG Average Dry W. Comparison 01-8389-8444 01-8369M8444 10 Mar-06 3:43 PM CETISv.1.2

Method Alt H Data Transform Zeta NOEL LEL Toxic Units ChV PMSD
EqualVariance tT wo-Sample C>T Untransfonned 100 >100 1 NIA 42.47%

Group Comparisons

Control vs Cone-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 1.30792 1.85955 0.1136 5.24509 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(0.05)
Between 34.02485 34.02485 1 1.71 0.22723 Non-Significant Effect
Error 159.1188 19.88983 8
Total 193,143456 53.914675 .9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decdslon(0.01)
Variances Variance Ratio F 1.34068 23.15450 0.78323 Equal Variances
Distribution Shapro-WIlk W 0.88302 . 0.14132 Normal Distribution

Data Summary Original Data Tansformed Data

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 12.351 7.9275 19278 4.7733
100 5 8.6617 3.7850 12.067 4.1225

Graphics
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-111-
000-092-101-1 Analyst __'' Approval:CETISw v1.1.2rovi



Comparisons: Page 3 of 9
Report Date: 10 Mar-06 3:44 PM
Analysis: 07.9120-2062i6154209pscCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Height Comparison 01-8369-8444 01-8369-8444 10 Mar-06 3:43 PM CETISvI.1.2

Method Aft H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C > T Untransbrmed 100 >100 1 NIA 42.88%

Group Comparisons

Control vs Conc-eV Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 -2.3964 1.85955 0.9783 4.53357 Non-SignifIcant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 85.264 85.264 1 5.74 0.04349 Significent Effect
Error 118.5764 14.859556 8
Total 204.140442 100.12358 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value . Declsion(O.01)

Variances Variance Ratio F 12.95118 23.15450 0.02935 Equal Variances
Distribution ShapIro-Wilk W 0.86399 0.08503 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 10.627 8.4 12.333 1.4595
100 5 16.487 12 25 5.2525

Graphics
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-112-
000-092-101-1 CETISS v1.1.2evi Approved:



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 4 of 9
10 Mar-06 3:44 PM

16-4154-3147/154209psc
Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control link Date Analyzed Version
AG Average Wet Wt. Comparison 01-836948444 01-8369-8444 .10Mar-063:43PM CETISv1.1.2

Method - Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 WA 40.33%

GroupComparlsons

Control vs Cono-% Statistic Critical P-Value MSD Decialon(0.05)
Dilution Water 100 0.93097 1.85955 0.1896 25.7707 Non-Significant Effeci

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 416,1405 416.1495 1 0.87 0.37911 Non-Significant Effect
Error 3841.203 480.1504 8
Total 4257.35239 896.29987 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decison(O.01)
Variances Variance Ratio F 277655 23.15450 0.34643 Equal Variances
Distribution Shapiro-Wilk W 0.57112 0.10300 Normal Distribution

Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 63.903 41.475 82.338 15.946
100 5 51.001 19.99 73.76 26.571

Graphics

II 0 ---------------------------..
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CVOC-% Ranklts

-113-
000-092-101-1 Analyst- ApprovaeCETIS" V1.1.2mAv



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 5 of 9
10 Mar-08 3:44 PM

09023-5934/ 154209pse
Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Dry Wt. Comparison 01-8369-8444 01-83698444 10 Mar-00 3:43 PM CETISv1.1.2

Method Aft H Data Tramsform Zeta NOEL LOEL Toxic Units ChV PMSD.
Equal Variance tTwo-Sample C>T Untranslormed 100 >100 1 N/A 48.88%

Group Comparisons

Control vs Conc-v Statistic Critical P-Value MaD Decision(0.05)
Dilution Water 100 1.38331 1.85955 0.1050 3.82955 Non-SIgnificant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Docision(0.05)
Between 19.7083 19.70563 1 1.86 0.20991 Non-Significant Effect
Error 54.82248 10.60281 8
Total 104.529087 30.309438 9

ANOVA Assumptions

Attribute Test Statistic Critical -P-Value Declsion(0.01)
Variances Variance Ratio F 4.52895 23.15450 0.17281 Equal Variances
Distributon Shapiro-Wilk W 0.94997 0.66819 Normal Distribution

Data Summaiy Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 DIlutlon Water 5 7.8686 3.78 14.108 4.1678
100 5 5.059 3.27 8.285 1.9584

Graphics

1. -
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0 He -. 0 -Ll -L 45 MO 0.5 3. L- ZA
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-114-
000-092-101-1 Analyst.IzZ.. Approval:CE TIS v1.1.2rwvA



Comparisons:
Report Date:
Ana.stst.CETIS Analysis Detail

Page 6 of 9
10 Mar-06 3:44 PM

05-1 097-197/B154209pac

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Unk Control Unk Date Analyzed Version
Root Average Length ComparcisrI 01-8369-8444 018369-8444 10 Mar-06 3:43 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 WA 29.97%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MS Decision(0.05)
Dilution Water 100 -1.8327 1.85955 0.9479 . 8.53005 Non-SIgnificant Effect

ANOVATable ~

Source Sum of Squares Mean Square DF F Statistic' P-Value Decision(O.05)
Between 176.6801 . 176.6801 1 3.36 0.10421 Non-Significant Effect
Error 420.8409 52.60511 8
Total 597.520996 229.28522 9

ANOVA Assumptions

Alibute Test Statistic Critical P-Value DecisIon(0.01)
Variances Variance Ratio F 5.88188 23.15450 0.11442 Equal Variances
Distribution Shapiro-Wilk W 0.98660 . 0.9071 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 28.46 22.5 33 3.91
100 5 36.867 26.333 49 9.4827

Graphics

1-0k

0 -

a In -Le*-1.5 -LO -430 a 0 O Iis tO

Com-% alf

-115-
000-092-101-1 Approval:CETiS"" v1.1.2reA1



Comparisons:
Report Dade:
Analysis:CETIS Analysis Detail

Page 7 of 9
10 Mar-0 3:44 PM

12-307-139018154209pse

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Wel Wt. Comparison 01-8369-8444 01-8369-8444 10 Mar-06 3:43 PM CETISV1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformet 100 >100 1 N/A 45.20%

Group Comparisons

Control vs Cotc-% Statistic Critical P-Value MSD Decislon(.05)
Diluton Water 100 0.81841 1.8595 0.2184 51.1856 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)
Between 1268.721 1268.721 1 0.67 0.43682 Non-Significant Effect
Error 15153A 1894.175 8
Total 16422.1190 3162.8954 9

ANOVAAssumlstions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F - 1.54599 . 23.15450 0.6832 Equal Variances
Distribution Shapiro-Wilk W 0.91570 0.32247 Normal Distrlibution

Data Summary Original Data TransforMed Data

Conc-% Control Type Count Mean Minimum Maxlmwu SD Mean Minimum Maximum SD
0 Dilution Water 5 113.23 51.638 158.52 47.962
100 6 90.707 51.115 146.1 38.574

Graphics
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0 ------- --- -------------
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0 1c -on -- -io 41 0.0 05 1 2
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-116-
000-092-101-1 Analyst : Approval: -CETISW V1.1.2rmi



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page a of 9
10 Mar-06 3:44 PM

08-5176 9503IB1l54209psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Total Average Biomass Dry Wt. Comparison 018369-5444 01-8369-8444 10 Mar-06 3:43 PM CETISvI.1.2

Method Alt H Data.Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variancei tTwo-Sample C>T Untransformed 100 >100 1 NIA 43.16%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD DecIson(0.05)
Dilution Water 100 1.38453 1.85955 0.1018 8.72574 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 105.52 105.52 1 1.92 0.20359 Non-Significant Effect
Error 40.3715 55.04644 B
Total 545.891441 160.56639 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances - Variance Ratio F 2.39308 23.15450 0.41878 Equal Variances
Distribution Shapiro-Wilk W 0.91918 0.35017 Normal Distribution-

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 20.217 12.223 - 33.384 8.8117
100 5 13.721 7.540 20.11 5.692

Graphics

C

I
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0
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Comparisons: Page 9 of 9

CETIS Analysis Detail Report Date: 10 Mar-06 3:4 PM
Analysis: 17-0304-28439B154209psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Blomass Wet Wt. Comparison 01-8369-8444 01-8369-444 10Mar-063:43 PM CETISvI.12

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMS=
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 NIA 40.21%

Group Comparisons

Control vs Cone-% Statistic Critical P-Value MSD Declslon(0.05)
Dilution Water 100 0.92492 1.85955 0.1910 71.2307 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)
Between 3138.11 3138.11 1 0.86 0.38206 Non-Significant Effect
Error 29346.01 3668.251 8
Total 32484.1157 6806.3606 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Varlince Ratio F 1.15620- 23.15450 0.89153 Equal Variances
Disbtulon Shapiro-Wik W 0.88991 0.16917 Normal Distribution

Dats Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 177.14 93.113 240.86 58.331
100 5 141.71 78.185 2134 62.721

Graphics
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ashington Closure Hanford CH aN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-0514 P-h I of I
E !r Colman Contact Teleohone No. Proleet Coordinator

- COLLOM JOAN KESSNER 375-4688 KESSNER, JH Price Code 8L ateTurnarnond

Prlect Desimnation Samnlin Location SAF.No. Ar Quality " 45 Days
100 & 300 Arc. Component of (he RCBRA - fncremntal 'So PIT 2 RC-051

Ice Chest No. Field 14 book No. COA Method of Shiument
EL-iS 4 BESRAS52O

Shinned To Ofalte ocerty No. Bill of Ladins/Air DID No.
C..MHILL... A060 51

POSSIBLES EAZ EMARKPreseration 

-

NONES Trew~o,

Special Handling andlor Storage Type of Container

NONE to. of Confiner(s)

Volume

SAMPLE ANALYSIS saa

Sample No. Matr * Sample Date Sample Ting | T

JiODV4 SOIL __ .- __ _ _ _

J10DV5 SOIL

J10DV6 SOIL

J10DV7 SOIL

J10DV8 SOIL
CHAIN OF POSSESSION Slgal/frit N.mes SPECIAL INSTRUCTONS Matrix

Fr om DawThrie Received By/Soced 0D1Thrim This dlain of custody tomdocmnts dah fabsf of bulk hied coected sois to Ihe CH2M Hill
* -cS - 4 A-.. ii-9-o ~/27~A Covalis hatory for luneatl prqwton sad dbqood

DyVRem. dF Du tef . Date/TImn (1) PaildeSie(Dcy Sieve) -D422;MoiheConit - D2216. TOC- 90:; pH (So)- 9045; 10-s9p
Nioguenbyjedibl - 351A Ammonia - 350.3; IC Anices - 300.0 Pentu Solids W-

jj* r 0-ca

Reiquisbed yitemoved Fror Daldrims ReceivedDBwSfled .Dtie/rn 5 -

Relhq.idhwd By/eineved rom DWI.nn Received By/Stued - .0Dae5i .v

DawDome Tr.

LABORATORY Received By Tide F M-
SECTION
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INTRODUCTION

CH2M HILL conducted acute screening bioassay tests using the nematode (Caenorhabditis
elegans) on soil samples provided by the ELR Consulting for the Washington Closure
Hanford project. The tests were conducted in two rounds from February 2 through 3, 2006,
and February 13 through 14, 2006.

METHODS AND MATERIALS

TEST METHODS

The chronic test methods were performed according to: Standard Guidefor Conducting
Laboratory Soil Toxicity Tests with the Nematode Caenorhabditis elegans, ASTM E 2172-01
(2001).

TEST ORGANISMS

The nematodes used were obtained from CH2M HILL's in-house cultures and were age
synchronized as 4 day old organisms at test initiation. All organisms tested were fed and
maintained during culturing, acclimation, and testing as prescribed by the ASTM protocol.
The test organisms appeared vigorous and in good condition prior to testing.

CONTROL SOIL

The control soil used in the tests was 70 grade silica sand.

HYDRATION WATER

The water used to hydrate the control and test soils was Milli-Q equivalent de-ionized water.

TEST CONCENTRATIONS

The concentrations tested in the nematode test were 100 percent test sample with control soil
alone for the control. For the nematode test, 30 organisms per concentration were used with
three test chambers per concentration and 10 organisms per chamber.

SAMPLE COLLECTION

The soil samples were collected from October 31, 2005, through December 6, 2005. The
samples were stored in the dark at 4*C until test solutions were prepared and tested. Chain of
Custody for sample collection is provided in Appendix C.
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SAMPLE CROSS-REFERENCE TABLE

Table 1 provides a cross-reference of the Client ID numbers, sampling dates, sampling
locations, Nematode test sample identification (SDG) numbers, and Analytical Lab SDG
numbers.

Table I
Sample Cross-Reference

Client ID Sample Sample Nematode Analytical
Date Location test SDG Lab SDG

J10DW4 10/31/2005 600-131 BN1542-01 E2748

Jl0DV4 11/08/2005 PIT 23 BN1542-02 E2801

J10DT8 11/14/2005 Upland Backfill Elevated-100-F-2 BN1542-03 E2831

Ji0DV2 11/15/2005 Upland Native Reference-Central BN1542-04 E2846
Plateau

Ji0DV 11/15/2005 Upland Backfill Low-i 16-DR-1&2 BN1542-05 E2847

J10DV3 11/16/2005 Upland Native Blevated-JA Jones BN1542-06 E2857

Ji0DV0 11/21/2005 Riparian Elevated-Site #3 BN1542-07 E2877
Upriver 100-D

J1OLJ5 11/28/2005 RiparinLow-Site#10 BN1542-08 E2897
Downriver 100-D

JLODT9 12/06/2005 Riparian Reference-Site #13 BN1542-09 E2953
Vernita Bridge

SAMPLE PREPARATION

Test soils and control soil were dried and homogenized prior to use. For each replicate, 2.33
g dry weight of soil -was added to each test charnber. The soils were then hydrated to 40
percent of the dry weight by addition of hydration water (0.93 ml) and test chambers were
then covered. In addition, 23.3 g of soil was added to a surrogate chamber and hydrated to
provide fRr pH measurements. All test chambers were allowed to equilibrate at test
conditions for seven days prior to test initiation.
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TEST INITIATION

Tests were initiated by the addition of 10 test organisms to each test chamber. Organisms
were added to test chambers in random order.

TEST TERMINATION

Tests were terminated after 24 hours. The contents of the test chambers were added to a
centrifuge tube, 10 ml of Ludox-AM silica solution added, and each tube was hand shaken to
suspend the nematodes into the Ludox solution. The tubes were then centrifuged to
concentrate the soil and the supernatant transfened to a 15 cm petri dish and allowed to sit
for 15 minutes. The petri dish was then placed under a dissecting microscope and the
nematodes were retrieved and inspected. The recovered test organisms were recorded as
alive (responded with independent movement to tactile stimulation) or dead. Missing or un-
recovered test organisms are scored as dead during data analysis.

TEST ACCEPTABILITY CRITERIA

The test must meet the following two test acceptability criteria to be considered valid:

* A minimum of 80 percent of test organisms must be recovered, both in the control
and each test concentration tested.

* The controls must achieve a minimum 90 percent survival.

MONITORING OF BIOASSAYS

The soil pH was measured from surrogate test chambers at test initiation. Temperature was
monitored in the test incubator at test initiation and termination.

DATA ANALYSIS

The endpoints measured during the nematode test included survival over the 24 hour
exposure period. The statistical analyses performed were those outlined in Standard Guide
for Conducting Laboratory Soil Toxicity Tests with the Nematode Caenorhabditis elegans,
ASTM B 2172-01, using CETIS version 1.1.2. Equal Variance t Two-Sample Test was used
to compare the survival data between the control and each test soil. When the assumptions of
normality or homogeneity of variance necessary for Equal variance t Two-Sample Test could
not be met, Unequal Variance t Two-Sample Test was used to analyze the data.
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RESULTS AND DISCUSSION

ACUTE RESULTS

Table 2 summarizes the survival data for the nematode acute test initiated on February 2,
2006.

Table 2
Caenorhabdids degans Results

Test initiated on February 2, 2006
Client ID Percent Percent

Survival Recovered
Control 90.0 100
Ji0DVi 63.3 * 86.7
J1ODV3 90.0 97.7
Ji0DV0 56.7 a - 90.0
J10LJ5 80.0 96.7
J1ODT9 76.7 93.3

a Indicates a statistically significant reduction when compared to the control at the p
equal to 0.05 level using Equal Variance t Two Sample Test.

The nematode results indicated no statistically significant reduction in survival in the
J10DV3, Ji0LJ5, and J1ODT9 samples and a statistically significant reduction in survival in
the Ji0DVi and J0DV0 samples when compared to the control.

Test acceptability criteria was met with control survival of 90.0 percent and recovery of test
organisms was greater than 80 percent in all test concentrations.
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Table 3 summarizes the survival data for the nematode acute test initiated on February 13,
2006.

Table 3
Caenorhabdiis elegans Results

Test Initiated on February 13, 2006
Client ID Percent Percent

Survival Recovered
Control 90.0 96.7

JlODW4 90.0 93.3
JlODV4 83.3 86.7
JlODT8 73.3' 83.3
JlODV2 83.3 93.3

£ Indicates a statistically significant reduction when compared to the control at the p
equal to 0.05 level using Equal Variance t Two Sample Test.

The nematode results indicated no statistically significant reduction in survival in the
JlODW4, JIODV4, and JlODV2 samples and a statistically significant reduction in survival
in the JlODT8 sample when compared to the control.

Test acceptability criteria was met with control survival of 90.0 percent and recovery of test
organisms was greater than 80 percent in all test concentrations.

Test temperatures remained at 20± 1C. The tests proceeded without interruption or incidents
that could have affected test results.
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REFERENCE TOXICANT TEST

The results of the reference toxicant test conducted in January with cupric chloride indicate
that the test organisms were within their respective sensitivity range based on EPA guidelines
(EPA 1994). The LC,, value and control chart limits are listed in the table below.

Table 4
Chronic Reference Toxicant Tests (ug/L)

Species (test) LC, Control Chart Limits
Caenorhabditis eleans (survival) 98.2 52.3 to 120.1

CERTIFICATION STATEMENT

I certify that this data package is in compliance with the Statement of Work, both technically
and for completeness, for other than the conditions detailed above. Release of the data
contained in this hard copy data package has been authorized by the Laboratory Manager or a
designee, as verified by the followin signature:

- I r
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APPENDIX A
RAW DATA SHEETS
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C*l,. LLrODE TOXICITY TEST SOIL QUALITY AND TEST CHAk ..iR ASSIGNMENT DATA

Client Hanford Tech. 0 HOs M 24HrsJ N Beginning, Date Z-Q-( 0  Time 0os
Sample Description see below Time OHM ()QCo 24H n nj EndingDate 7-3-ot lime 01b3
Test Speca Caenorhabditis elegans ID#: Nemjol

Comments:
Lab ID Soi p Soil MoistureTC)

___ _ hr 24 0 hr 0 hr 24 hr All test soils were dried during sampling process.

Lab Control 19-3 2Vk3 Each test chamber has 2.33 gdry wt. soil + 0.93 ml Milli-Q water (40% of sry wt.

E284701 ICI .5 Z\. 3 Samples hydrated 7 days prior to test initiation.

E2857013 f2__ 'S X jl.3 & AM^ev ,",.s . - QA 4, , JI-3 f

E28noi 9.3 Z_ _ _ _ _ _

E289701 c 1-t5

E295301 2) _ zA .-3

Chamber Chamber Chamber
Lab ID Field ID Replicate # Lab ID Field ID Replicate # Lab ID Field ID Replicate #

Lab Control 70 grade Silica sand A 8 E289701 3J; L.Ys A 11 0
Lab Control 70 grade Silica sand B 18 E289701 B 13 0
Lab Control 70 grade Silica sand C 3 E289701 C 4 0

E284701 6 100 t A 15 E295301 aloriT A 17 0
2284701 i.q"-K B 14 E295301 B 9 0
E284701 C 16 E295301 C 7 0
E285701 T 00 c A 2 0 0
E285701 trsI- B 5 0 0
285701 C 6 0 0

1 E287701 .1 J A 1 0 0
0 E287701 -7 B 12 0 0E287701 C 10 0 0



cmdHLL NEMATODE TOXICITY TEST SURVIVAL DATA

Client -
ample Description

rest Species:

Test Initiation:

Chamber
Number

Start
Count

0

Hanford
Lab 1D#: see Assignment Data sheet

Caenorhabdills elegans

Tech: Tech: K

# alive
found
24 hr

# dead
f6und
24 hr

1 10 (0 1A
b

2 10 0 2-

3 10n

4 10

5 10 'O t2
6 10

7 10 j 0

8 Il 9

9 10 $

10 10 7 I
11 10 1 1-
12 10 q 5
13 10 9 2-
14 10 1 3
15 10 7 0

1D#:Nernad

Time: 0C5O0

Comments:

Ie cy 51 * cyta te,

iAId hIA s *\12j

-: n fIVAO e

4 OUl4 I \ vwk

Beginning. Date 7,2.0 Time 09 Sn
Ending, Date 7--3-0 to Time 0%"

TestTermination: Tech: Tech:

Start # alive # dead
Chamber Count found found
Number 0 24 hr 24 hr

16 10 S
17 10 G
18 10

19 10

20 10

21 10

22 10

23 10

24 10

25 10

26 10

27 10

28 10

29 10

30 10

Comments:

-11-

wMg Tim: 3%29



CETIS Test Summary Report Date:
Test Ui

CETISm v1.1.2revl

Page 1 of 1
16 Feb-06 3:05 PM

09-9781-8693S154205cea

-12-
Analyst: M Approval:

Nematode 24 hour Acute test CH2M Hill

Test No: 17-4335-2950 Test Type: Nematode Survival Duration: 24h
Start Date: 02 Feb-06 08:50 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditis elegans
Ending Date: 03 Feb-06 08:35 AM DII Water: Source: In-House Culture
Setup Date: 02 Feb-06 08:50 AM Brine:

Sample No: 06-5742-9955 Code: 81542-05 Client:
Sample Date: 15 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 79d 8h Station:

Comments: J1ODV1, E284701

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
04-1973-5798 % Survival <100 100 N/A 11.50% Equal Variance t Two-Sample

% Survival Summary

Conc-%. Control Type Reps Mean Minimum Maximum SE SD CV
0 Control Sod 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.63333 0.50000 0.70000 0.06W87 0.11547 18.23%

% Survival Detail

Conc-% Control Type Rep I Rep 2 Rep 3
0 Control Sed 0.90000 0.90000 0.90000
100 0.70000 0.70000 0.50000

000-092.101-1



CETIS Analysis Detail
Comparisons: Page 1 of 1
Report Date: 16 Feb-06 3:05 PM
Analysis: 04-1973-5798/B1 54205tea

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 09-9781-8M93 09-9781"8693 1 Feb-06 3:05 PM CETiSv1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Angular (Corrected) <100 100 N/A 11.50%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Control Sod 100 4.76008 2.13185 0.0045 0.14622 Significant Effect

ANOVA Table

Soume Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 0.1598792 0.159879 1 22.8 0.00890 Significant Effect
Error 0.0282244 0.007056 4
Total 0.18810356 0.1669353 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 4767834000 199.00000 0.00000 Unequal Variances
Distribution Shapiro-Wilk W 0.81374 0.07784 Normal Distribution

Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum MaxImum SD
0 Control Sed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00018
100 3 0.83333 0.50000 0.70000 0.11547 0.92257 0.78540 0.99116 0.11879

Graphics

1.0 0.10
0.1&

RAjawrv 0.05-

0.7

G om ------- 0----e -------------

01+ -0.ws

0.s
0.18

0 100 -1.5 -4: -0.5 0.0 0.5 3. L.5

Conc-* Rankis

-13-
Analyst:A000-092-101-1 CETIS vi.1.2revi Approval:_



CETIS Test Summary Report Date:
Test Link:

Page 1 of 1
16 Feb-06 3:25 PM

11-9227-7826/B15426cea

-14-
Analyst: 2 Approval:.

Nematode 24 hour Acute test CH2M Hill

Test No: 09-5017-4566 Test Type: Nematode Survival Duration: 24h
Start Date: 02 Feb-06 08:50 AM Protocol: ASTM E2172-01 (2001) Species: Caencrhabdi!is elegans
Ending Date: 03 Feb-06 08:35 AM DII Water: Source: In-House Culture
Setup Date: 02 Feb-08 08:50 AM Brine:

Sample No: 09-1115-2498 Code: - B1542-06 Client:
Sample Date: 15 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 78d 8h Station:

Comments: J10DV3, E285701

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
10-3091-8870 % Suivival 100 > 100 N/A 15.32% Equal Variance t Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Control sed 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.90000 0.80000 1.00000 0.05774 0.10000 11.11%

% Survival Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3
0 Control Sed 0.90000 0.90000 0.90000
100 0.80000 1.00000 0.90000

000-092-101-1 CETIS v1.1.2revI



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 1 of I
16 Feb-06 3:25 PM

103091-8870/9154206cea

[Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 11-9227-7828 11-9227-7826 16 Feb-06 3:07 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Angular (Corrected) 100 >100 1 N/A 15.32%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decison(0.0)
Control Sed 100 -0.0798 2.13185 0.5299 0.18777 Non-Signiffcant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
BeWeen 7AOIE-05 7.40E-05 1 0.01 0.94026 Non-Significant Effect
Error 0.0465461 0.011637 4
Total 0.04662009 0.0117105 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Varlance Ratio F 7862854000 199.00000. 0.00000 Unequal Variances
Distribution Shapiro-Wilk W 0.84220 0.13594 Normal Distribution

Data Surmary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.90000 0.80000 1.00000 0.10000 1.25607 1.10715 1.41202 0.15256

Graphics

-- - - - - - - - - - - - I- -. 1. E.

0.1
o~c ------4---- -----------

0.0

Conc-% Rantas

CETIS v1.1.2revl
-15-

Analyst Apprva.000-092-101-1



CETIS Test Summary Report Date:
Test Link:

CETIS vi.1.2revl

Page 1 of 1
16 Feb-08 3:08 PM

10-4312-1 695/8154207cea

-16-
Approval:_____

INematode 24 hour Acute test CH2M Hill

Test No: 10-7374-9443 Test Type: Nemalatode Survival Duration: 24h
Start Date: 02 Feb-06 08:50 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditis elegans
Ending Date: 03 Feb-06 08:30 AM Dil Water: Source: In-House Culture
Setup Date: 02 Feb-06 08:50 AM Brine:

Sample No: 05-1608-3151 Code: 81542-07 Client:
Sample Date: 21 Nov-05 Material: Sol] Project:
Receive Date: Source: Hanford
Sample Age: 73d 8h Station:

Comments: JIODVO, E287701

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
02-6442-2122 % Survival < 100 100 N/A 15.69% Equal Variance t Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Control Sed 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.56617 0.40000 0.70000 0.08819 0.15275 26.96%

% Survival Detail

Conc-% Control Type Rep 1 Rep2 Rep 3
0 Control Sod 0.90000 0.90000 0.90000

100 0.60000 0.40000 0.70000

Analyst-&000-092-101-1



CETIS Analysis Detail
Comparisons: Page 1 of I
Report Date: 16 Feb-06 3:08 Pm
Analysis: 02-442-2122/BlS4207cea

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparlson 10-4312-1695 10-4312-1695 16 Feb-06 3:08 PM CETISvI.1.2

Method Aft H Data Transform Zeta NOL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C >T Angular (Corrected) <100 100 N/A 15.69%

Group Comparlsons

Control vs Conc-% Statistic Critical P-Value MSD Decision(O.05)
Control Sed 100 4.39424 2.13185 0.0059 0.19166 Signiffcant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 0.2341103 0.234110 1 19.31 0.01174 Significant Effect
Error 0.0484969 0.012124 4
Total 0.2826072 0.2462346 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 8192392000 199.00000 0.00000 Unequal Variances
Distribution Shapiro-Wilk W 0.87536 0.24842 Normal Disrbution

Data Summary Original Data Transformed Data

Conc.% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.56667 0.40000 0.70000 0.15275 0.85398 0.68472 0.99116 0.15572

Graphics

0.9
0.10

0.5
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Retri" OS
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CETIS" vi.1.2rev A
-17-

Apoval:__Analyst: 2)000-092-101-1



CETIS Test Summary Report Date:
Test Link:

CETIS"' vl.1.2revl

Page 1 of 1
16 Feb-05 3:09 PM

01-8258-7180/B154208cea

-18-
Analyst: Approval:____

Nematod. 24 hour Acute test CH2M Hill

Test No: 18-5411-2771 TeatType: Nemalode Survival Duration: 24h
Start Date: 02 Feb-06 0850 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditis elegans
Ending Date: 03 Feb-05 08:35 AM Di Water: Source: In-House Culture
Setup Date: 02 Feb-06 08:50 AM Brine:

Sample No: 15-5450-5055 Code: B1542-08 Client:
Sample Date: 28 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 66d 8h Station:

Comments: JIOLJ5, E289701

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
17-2393-1486 % Survival 100 >100 N/A 12.65% Equal Variance t Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Control Sed 3 0.90000 0.9000( 0.90000 O.00 0.00000 0.00%
100 3 0.80000 0.70000 0.90000 0.05774 0.10000 12.50%

% Survival Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3
0 Control Sed 0.90000 0.90000 0.90000
100 0.70000 0.80000 0.90000

000-092-101-1



Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 1 of 1
16 Feb-06 3:09 PM

17-2393-1486/B154208cea

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 01-8258-7180 01-8258-7180 16 Feb-06 3:09 PM CETlSvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C >T Angular (Corrected) 100 >100 1 N/A 12.65%

Group Comparisons

Control vs Conc-%A Statistic Critical P-Value MSD Dcision(0.05)
Control Sed 100 1.78704 2.13185 0.0742 0.15897 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(0.05)
Between 0.0266382 0.028638 1 3.19 0.14846 Non-Significant Effect
Error 0.0333653 0.008341 4
Total 0.06000343 0.0349795 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 5636268000 199.00000 0.00000 Unequal Variances
Distribution Shapiro-Wilk W 0.84832 0.15255 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sod 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.80000 0.70000 0.90000 0.10000 1.11578 0.99116 1.24905 0.12916

Graphics

Me o
a.6U---------------------------------

ca~4 - -- -- -----'.----s ~ e al

0.0- 2an0..
0 100 -1.5 -1.0 A0S U. 0.5 1.5 1.5

COxc-% Itankit.

CETISM v1.1.2revl
-19-

Analyst: Approval:000-092-101-1



CETIS Test Summary Report Date:
Test Link:

Analyst Z_

Page 1 of I
16 Feb-06 3:11 PM

03-7488-5492/B154209cea

-20-
Approval:

Nematode 24 hour Acute test CH2M Hill

Test No: 16-2208-0421 Test Type: Nematode Survival Duration: 24h
Start Date: 02 Feb-06 08:50 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabdliis elegans
Ending Date: 03 Feb-06 08:35 AM Di Water: Source: In-House Culture
Setup Date; 02 Feb-06 08:50 AM Brine:

Sample No: 07-3184-0122 Code: B1542-09 Client:
Sample Date: 06 Dec-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 58d Sh Station:

Comments: J10DTO, E295301

Comparison Summary
Analysis Endpoint NOEL LOEL ClIV PMSD Method
04-5863-3854 % Survival 100 > 100 N/A 18.94% Equal Variance t Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Control Sod 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.76667 0.60000 ,0.90000 0.08819 0.15275 19.92%

% Survival Detail

Conc-% Control Type Rep I Rep 2 Rep 3
0 Control Sed 0.90000 0.90000 0.90000
100 0.60000 0.80000 0.90000 .

00(M192-101-1 CETIS v1.1.2revi



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 1 of 1
16 Feb-06 3:11 PM

04-5883-384/154209cea

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
% Survival Comparison 03-7488-5492 03-7488-5492 16 Feb-08 3:11 PM CETISvI.1.2

Method Alt H DataTransform Zeta NOEL LOEL ToxicUnits ChV PMSD
Equal Valance t Two-Sample C>T Angular (Corrected) 100 >100 1 N/A 18.94%

Group Comparisons

Control vs Cone-%, Statistic Critical P-Value MSD Declsion(0.05)
Control Sed 100 1.59353 2.13185 0.0931 0.22514 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 0.0424816 0.042482 1 2,54 0.18626 Non-Significant Effect
Error 0.0669179 0.016729 4
Total 0.10939945 0.0592110 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 1130419000 199.00000 0.00000 Unequal Variances
Distribution Shapiro-Wilk W 0.86641 0.21226 Normal Disribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.76667 0.60000 0.90000 0.15275 1.08076 0.88608 1.24905 0.18292

Graphics
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-21-
Analyst: Approval:000-092-101-1



CR5. -, L'ODE TOXICITY TEST SOIL QUALITY AND TEST CHAM...R ASSIGNMENT DATA
Client Hanford Tech. 0 His A7 24Hrs KIT Beginning,Date 2 -flSn Time C2R30
Sample Description see below Time O H is 07/30 24 Hrs r ) 30 Ending, Date 2-i '4-O(o Time 09 3c
Test SpeciCaenorhabditiselegans ID#: Nem0

Lab ID Soil pH Soil % Moistume Soil T CQ Comments:

0 hr 24 hr 0 hr 0 hr 24 hr All test soils were dried during sampling process.

Lab Contrl - 9 Each test chamber has 2.33 i dry wt. Wl + 0 93 ml Milli-Q Waer(40% of sry wt.).

E274801 -7.I .f H Z - 9 Samples hydrated 7 days prior to test initiation.

E280101 7.5 -'__ LO. _

E283101 -1. '- W .2 .~) __

E284601 ( 0 -5 6

Chamber Chamber Chamber
Lab ID Field ID Replicate # Lab ID Field ID Replicate # Lab ID Field ID Replicate #

Lab Control 70 grade Silica sand A 1 £284601 C'OCI A 13 0
LabControl 70gradeSilicasand B 14 B284601 B 8
Lab Control 70 grade Silica sand C 4 £284601 C 10

E274801 Y w A 11
E274801 7,5-szaf B 15
E274801 C 3

E280101 '71.ov, 3novC ratw, A 2
B280101 7i** t"adO B 5
E280101 C 6
E28310 ovrs A 12

tE283101 B 7
E283101 C 9



/tf /-l I NEMATODE TOXICITY TES SRIADA

Client
',ample Description
Lest Species:

Test Initiation:

Chamber

Number

Start
Count

0

Hanford
Lab 1D#: see Assignment Data sheet

Coenorhabditis elerans

BeginningDate 2-13- 0 Time OS&
EndingDatc P--111O (A Time 0 W3 c

Wi#: Nem p 9.,

Tech: Tech: Time: 0493o

# alive
found
24 hr

# dead
found
24 hr

I l0o I
2 10 5 0

3 10 9

4 10

5 to \

6 .10

7 10 0

8 10 0 1

9 10 (
10 10 q L
11 10 0

12 10 - 2..
13 10 3

14 10 0

IS to b b

Comments:

Test Termination: Tech: Tech:

Start # alive # dead
Chamber Count found found
Number 0 24hr 24hr

16 10

17 10

18 10

19 10

20 10

21 10

22 10

23 to

24 10

25 10

26 10

27 10

28 10

29 10

30 10

Time: 0

Comments:

-23-

fWMf4111 NEMATODE TOXICITY TEST SURVIVAL DATA



CETIS Test Summary
Page 1 of I

Report Date: 16 Feb-06 2:52 PM
Test Unk: 04-9550-2435/B154201cea

CE1T1S" vi.1.2revI
-24-

Analyst: D- Approval:

Nematode 24 hour Acute test CH2M Hl

Tet No: 05-4016-1968 Test ype: Nematode Survival Duration: 24h
Start Date: 13 Feb-06 08:30 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditis elegans
Ending Date: 14 Feb-06 08:30 AM Oil Water: Source: In-House Culture
Setup Eate: 30 Jan-06 10:30 AM Brine:

Sample No: 18-1426-8954 Code: 81542-01 . Client:
Sample Date: 31 Oct-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 91d 10h Station:

Comments: J100W4. E274801

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
16-8964-2763 % Survival 100 >100 N/A 0.00% Equal Variance I Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Control Sed 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%

% Survival Detail

Conc-% Control Type Rep I Rep 2 Rep 3
0 Control Sed 0.90000 0.90000 0.90000
100 0.90000 0.90000 0.90000

000-092-101-1



Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

CETIS' v1.1.2evi

Page 1 of I
16 Feb-06 2:52 PM

16-8964-2763/1 54201 cea

-25-
Analyst- Approval:

Nematode 24 hour Acute test CH2M Hit!

Endpolnt Analysis Type Sample Link Control Link Date Analyzed Version
% Survlval Comparison 04-9550-2436 04-9550-2436 16 Feb-06 2:52 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance tTwo-Sample C>T Angular (Corrected) 100 >100 1 NIA 0.00%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
Control Sed 100 0 2.13185 0.5000 3E-08 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Declsion(0.05)
Between 0 0 1 0.00 1.00000 Non-Significant Effect
Error 1.776E-15 4.44E-16 4
Total 1.7764E-15 4.44E-16 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value DecIslon(0.01)
Variances Variance Rallo F 1.00000 199.00000 1.00000 Equal Variances

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016

Graphics
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CETIS Test Summary Report Date:
Test Unk:

Page 1f 1
16 Feb-06 2:55 PM

07-1342-3910111 54202cea

-26-
Analyst 'Z'- Apprmval:

Nematode 24 hour Acute test CH2M Hill

Test No: 10-6949-0572. Test Type: Nematode Survival Duration: 24h
Start Date: 13 Feb-06 08:30 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditis elegans
Ending Date: 14 Feb-08 08:30 AM Dil Water: Source: In-House Culture
Setup Date: 13 Feb-06 08:30 AM Brine:

Sample No: 07-3307-9513 Code: B1542-02 Client:
Sample Date: 08 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 97d 8h Station:

Comments: J10DV4. J10DV5, J10DVS, J10DV7, J10DV8.
E280101

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
01-013-5976 % Survival 100 > 100 NIA 7.58% Equal Valance t Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SBE SD Cv
0 Contol Sed 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.83333 0.80000 0.90000 0.03333 0.05774 6.93%

U Survival Detail

Conc-% Control Type Rep I Rep 2 Rep 3
0 Control Sed 0.90000 0.90000 0.90000
100 0.80000 0.90000 0.80000

000-092-101-1 CETIS v1.1.2revI



CETIS Analysis Detail
Comparisons: Page 1 of I
Report Date: 16 Feb-06 2:55 PM
Analysis: 01..013-5976,3154202cea

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 07-1342-3910 07-1342-3910 16 Feb-06 2:55 PM CETISv1.l.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Angular (Corrected) 100 >100 1 N/A 7.58%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declsion(0.05)
Control Sed 100 2 2.13185 0.0581 0.10083 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 0.0134232 0.013423 1 4.00 0.11612 Non-Significant Effect
Error 0.013432 0.003356 4
Total 0.02684637 0.016779 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value DecIsion(0.01)
Variances Variance Ratio F 2267528000 199.0000 0.00000 Unequal Variances
Distibutlon Shapiro-Wik W 0.81374 0.07784 Normal Distributlon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sad 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.83333 0.80000 0.90000 . 0.05774 1.15445 1.10715 1.24905 0.08192

Graphics
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-27-
Analyst ' Approval:000.-092-101-1



CETIS Test Summary Report Date:
Test Link:

Page 1 of 1
16 Feb-06 3:00 PM

01-6976-76121c154203ea

-28-
Analyst: Approval:

Nematode 24 hour Acute test CH2M Hill

Test No: 13-3323-9275 Test Type: Nematode Survival Duration: 24h
Start Date: 13 Feb-08 01:30 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditis elegans
Ending Date: 14 Feb-06 08:30 AM DiI Water: Source: In-House Culture
Setup Date: 13 Feb-06 01:30 AM Brine:

Sample No: 15-5457-5144 Code: B1542-03 Client:
Sample Date: 14 NOV-05 Material: Soil Project:
Receive Date: Source:. Hanford
Sample Age: 9id Oh Station:

Comments: J10DT8. E283101

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
05-2471-0884 % Survival < 100 100 NIA 6.07% Equal Variance tTwo-Sample

% Survival Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Control Sod 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.73333 0.70000 0.80000 0.03333 0.05774 7.87%

% Survival Detail

Conc-% Control Type Rep I Rep 2 Rep 3
0 Control Sd 0.90000 0.90000 0.90000
100 0.70000 0.80000 0.70000 -

000-092-101-1 CETISw v1.1.2rovi



CETIS Analysis Detail
Comparisons: Page 1 of I
Report Date: 16 Feb-06 3:00 PM
Analysis: 05-2471-08841B154203cB

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 01-8976-7512 01-6976-7512 16 Feb-06 3:00 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Vaiance t Two-Sample C> T Angular (Correcled) <100 100 N/A 6.07%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(.05)
Control Sed 100 5.67000 2.13185 0.0024 0.08243 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 0.0720895 0.072089 1 32.15 0.00477 Significant Effect
Error 0.0089694 0.002242 4
Total 0.08105894 0.0743319 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 1515175000 199.00000 0.00000 Unequal Variances
Distribution Shapiro-Wilk W 0.81374 0.07784 Normal Distribution

Data Summary Original Data Transformed Data

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 124905 0.00016
100 3 0.73333 0.70000 0.80000 0.05774 1.02982 0.99116 1.10715 0.06697

Graphics
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CETIS Test Summary Report Date;
Test Link:

Analyst L_

Page 1 of 1
16 Feb-06 &02 PM

10-6481-1341/B1 54204cea

-30-
Approval:

Nematode 24 hour Acute test CH2M Hill

Test No: 04-3389-1423 Test Type: Nematode Survival Duration: 24h
Start Date: 13 Feb-06 08:30 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditis elegans
Ending Date: 14 Feb-06 08:0 AM DII Water: Source: In-House Culture
Setup Date: 13 Feb-06 08:30 AM Brine:

Sample No: 09-5315-2344 Code: B1542-04 Client:
Sample Date: 15 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford
SampleAge: 90d 8h . Station:

Comments: J10DV2, E284601

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
09-5921-2719 % Survival 100 > 100 NIA 7.58% Equal Variance t Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Control Sad 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.83333 0.80000 0.90000 0.03333 0.05774 6.93%

% Survival Detail

Conc-% Control Type Rep I Rep 2 Rep 3
o Control Sed 0.90000 0.90000 0.90000
100 0.80000 0.80000 0.90000

000-092-101-1 CETISTV v1.1.2revi



Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 1 of 1
16 Feb.06 3:02 PM

09.5921-Z719/8154204cea

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Unk Control Link Date Analyzed Version
% Survival Comparison 10-6481-1341 10-6481-1341 16Feb-063:02PM CETiSvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Varance t Two-Sample C >T Angular (Corrected) 100 >100 1 N/A 7.58%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Control Sed 100 2 2.13185 0.0581 0.10083 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(0.05)
Between 0.0134232 0.013423 1 4.00 0.11612 Non-Signilficant Effect
Error 0.0134232 0.003356 4
Total 0.02684637 0.016779 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(.01)
Variances Variance Ratio F 2267528000 199.00000 0.00000 Unequal Valances
Distibution Shapro-Wilk W 0.81374 0.07784 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.83333 0.80000 0.90000 0.05774 1.15445 1.10715 1.24905 0.08192
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WASHINGTON HANFORD CLOSURE CROSS REFERENCE

DATE SDG CLIENT ID SAMPLING LOCATION

10/3112005 E2748 J10DW4 600-131

11/08/2005 E2801 J10DV4 PIT 23

11/1412005 E2831 J10DTB Upland Backfill Elevated-100-F-2

11/152005 E2845 J10DV2 Upland Native Reference-Central Plateau

11/15/2005 E2847 J10DV1 Upland Backfill Low-116-DR-1&2

11/16Y2005 E2857 J10DV3 Upland Native Elevated-JA Jones

11/21/2005 E2877 JI0DV0 Riparian Elevated-Site # 3 Upriver I 00-D

11/28/2005 E2897 J10LJ5 Riparian Low-Site # 10 Downriver 100-D

12/06/2005 E2953 J10DT9 Riparian Reference-Site # 13 Vernita Bridge

-32-
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CMHIL NEMATODE TOXICITY TEST SURVIVAL DATA

Client QA/QC
Sample Description

Species: -

Cu as CuCJhxHO
Coenorhabdifis eleans

Lab ID#: B %n >&

ID#: Nem Di

Beginning,Date 1-23-06 Time /33
Ending, Date l' 2_ -/ (, Time L '5

Test Initiation: Tech: Tech:

Start 0 alive # dead
Chamber Count found found

Number 0 24hr 24hr

1 10 1 C7

2 10 LA

3 10 L4

4 10 L

5 10 0

6 to 1

7 10

8 10 7-

9 10 (0

10 10 ___

I1 10 Lo

12 10 5 '5
13 ID 9 (0

14 10 10 0

15 10 JQ 0

Time: /3-36 Test Termination: Tech: Tech:

Comments:

Cusum Chart Limits TaskManager rud5h- uiobnsax

Sz3. to i zo. I Project Manager

QA Officer

-34-

Time: Ij -

Survival



. Wr7 -ODE TOXICITY TEST SOIL QUALITY AND TEST CHAD '.R ASSIGNMENT DATA

Client QA/QC Tech. 0Hrs W- 24Hn /a1 Beginning,Date 123-0t Time I63zj
Sample Description see below Time CHr 1330 24THu 113?) Ending,Date 1-)-G-Oo Time 1/30
Test Speci Caenorhabdifis elegans IDE: Nen-

Lab ID K-Medium pH % Moisture T tr( Comments:
__ 0 24 hr Ohr 0 hr 24 hr

Lab Control 5-.5- 5.7 NA l9
10 mg/L Cu 5.2 - - NA

50 mg/L Cu 5tZ- NA 20.0

100 mg/L Cu 5X q. cc NA

250 mg/L Cu 0( M NA

Chamber Chamber Chamber
Lab ID Field ID Replicate # Lab ID Field ID Replicate # Lab ID Field ID Replicate #

Lab Control K-medium A 15 250 mg/L Cu A 7
Lab Control K-medium B 10 250 mg/L Cu B 13
Lab Control K-medium C 4 250 mg/L Cu C 8
10 mg/L Cu A 5
10 mg/L Cu B 14
10 mg/L Cu C 1
50 mg/L Cu A 2
50mg(LCu 8 3
50 mg/L Cu C 6 _

100 mg/L Cu A II

T mg/L Cu B 9
IO mg/L Cu C 12



Page 1 of I
Report Date: 26 Jan-06 2:57 PM

CElS Test Summary Test Link: 18-9490.9699/rceaaOs

Nematode 24 hour Acute test CH12M Hill

;est No: 03-8544-7078 Test Type: Nematode Survival Duration: 22h
Start Date: 23 Jan-06 01:30 PM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditis elegans
Ending Date: 24 Jan-06 11:30 AM Dil Water: Source: In-House Culture
Setup Date: 23 Jan-06 01:30 PM Brine:

Sample No: 13-1507-4495 Material: Copper Client:
Sample Date: 23 Jan-06 Code: 18033-08 Project:
Receive Date: 26 Jan-06 02:55 PM Source: Reference Toxcant
Sample Age: 14h Station:

Comments: as CuSO4x5H20

Point Estimate Summary

Analysis Endpoint % Effect Conc-mgL 95% LCL 95% UCL Method
07-3093-8444 % Survival 50 98.16186 67.39882 142.9662 Trimmed Spearman-Karber

% Survival Summary

Conc-mgL Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 3 0.96667 0.90000 1.00000 0.03333 0.05774 5.97%
10 3 1.00000 1.0000 1.00000 0.00000 0.00000 0.00%
50 3 0.63333 0.60000 0.70000 0.03333 0.05774 9.12%
100 3 0.56667 0.50000 0.60000 0.03333 0.05774 10.19%
250 3 0.20000 0.00000 0A0000 0.11547 0.20000 100.00

% Survival Detail

Conc-mg/L Control Type Rep I Rep 2 Rep 3
10 Diluion Water 1.00000 0.90000 1.00000

0 1.0000 1.00000 1.00000
50 0.60000 0.60000 0.70000
100 0.60000 0.60000 0.50000
250 0.00000 0.400W 0.20000

000-092-101-1 CETIS" v1,1.1 revC Analyst: __' Approval: 36-



SpearmanI-Karber:
Report Date:
Analysis:CETIS Analysis Detail

Page 1 of 1
26 Jan-06 2:57 PM

07-3093-8444/rcea005

Nematode 24 hour Acute test CH2M Hill

indpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Trimmed Spearman-Karber 18-9490-999 18-9490-9699 26 Jan-06 2:57 PM CETISvi.1.1

Speannan-Karber Options Point Estimates

Threshold Option Lower Threshold Trim pa EC50/LC50 95% LCL 96% UCIL
Control Threshold 0.03333334 20.34% 1.991943 0.08164523 98.16186 67.39882 142.96620

Data Summary Calculated Variate(AJB)

Concmg/ Control Type Count Mean Minimum Maximum SE SD A B
0 Dilution Water 3 0.96687 0.90000 1.00000 0.01179 0.05773 29 30
10 3 1.00000 1.00000 1.00000 0.00000 0.00000 30 30
50 3 0.63333 0.60000 0.70000 0.01179 0.05773 19 30
100 3 0.56667 0.50000 0.60000 0.01179 0.05773 17 30
250 3 0.20000 0.00000 OAOOOo 0.04082 0.20000 6 30

Graphics
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-O51-3 N c I or I
Collector CompanyContact TelephoneN. ProjectCoordinator

L. COLLOM JOAN KESSNER 375-4688 KESSNER, JH Price Code 8L Data Turnaround

Prolect Designation Samplig Location SAF No. Air Quality l 45 Days
100 &300 ArcaComponentofthe RCBRA - Incremental So 600--131 RC-051 U

Ice Chest No. Field Logbook No. Method oShipment
IEL-1596 BERA6520

Shiped To .BID of Ladie/Air Bill No.
CH2M HILL A___ _ _

POSSIBLE SAMPLE HAZARDS/REMARKS
NONE Preservation N. wn

Special Handling and/or Storage TypeofContainer

NONE No. of Container(s)

10005 MSM

SAMPLE ANALYSIS SE1

Sample No. Matrix Surple Date Sample Them -Xr 4'' tr E 4

J"" - TIO1)I-J SOIL 10-31-OS _3D

Jil0We- SOIL
JOWt- SOIL

SOIL
JiceWe. SOIL

PO Sign/Print Names SPECIAL INSTRUCTIONS Matrix *

(1) PI-ticle Sin (Dry Sim) - 134n; Mosre Comm -D2216,TOC - 9060, pH (SOil)- 9045

N oliquished BbyRem tved P it D.3ef PSe /

efinqudshd ByAmvSd Fiom Daterim Received Byrd In Datime

Relinquished By/rmwnd Fawn Date/Tim Received ByFSaedIn DOIP7b.e. A b1

Relinquished By/Removd Frn Daterrime FcivvdBy/SoredIn - Daterine nT

R* w By/ftermit4 From Dak/mm Received By~d InO4Oim vSU

RelinquishedBRetowd Fmm DaleTrit Recetnd By/Sluredin Date/rime

LABORATORY ReceivedBy Title Daerrim
SECIION

jFIbAL SAM PLE Dis=s1 Method Disputed By -DaterrinIC

(,)OPOSMTON
% 5-EE-011 (0S129/2005)



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-0S14 jfl 1 of I
Collector Country Contact Teleobone No. Project Coordinator

L COLLOM JOAN KESSNER 375-4688 KESSNER, JH Price Code 8L Data Turnaround

Project Desienation Samalin Location SAF No. Air Quadity , 45 Days
100 & 300 Are Component of the RCBRA - Incrnunal So PlT 23 RC-051

Ice Chest No. Field Lorbook No. COA Method of Shipment
EL-1596 BESRAS6S20

Shined To Offsidi Property No. BUII of LadlaaiAir Bill No.
CH2MHILL A06051

POSSIBLE SAMPLE HAZARPDSREMARKS

NONE Preservation

Special Handling and/or Storage Type or ContaIner

NONE No. of Container(s)

Volumne lol 91003 5 0

spwuln 7-adey
SAMPLE ANALYSIS

Sample No. Mafrix * Sample Date Sample Time .., ____ ; -

J10DV4 SOIL I-1,400 IL 4\O
J10DV5 SOIL

J10OV6 SOIL

J10DV7 SOIL

J10DV8 SOIL

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCIONS Matrix
R~euidwd~y/ApxnvdFimm - Dorime a Thh Datel. 7his chain of custody famdcrudens he ansfer oftbulk ield eolected soils to lhc CH2M Hil

-S a 4 4 & A V2AO Comihs ehbiolhy I iWtna..1 epauadn and *lIq.ting.

Rm By/Removid Dweb' Received Bydlrkd In Dalefrime (1) Palticle Size (Dry Sieve) - 13422; Mobisr. Comna -D221i; TOC - 9060; pH (SoIl).. 9045; =-W,
Ninrogen by Kjedahl - 35I.4 Ammnia .350.3; IC Arion - 300.0; Pereat Solids

J 5"1
Relingilhed By/Rnisove Fun DaO'1ieiW Received BV#SWcred In Datefrim: A

Rtluxlshed y/Renod I=,05 SUb
D9.- - g~

RefinquishodBy/RenovedFtm Datertime Received By/Scrud In Damafuime 4. ?w

Relinquished ByRecnnd From Daime Received ByrStomd In Daterime .D

Relinquished ByRtemoved Fumn DdTeffinM r ivd BStarnd In Daleftine

LABORATORY Received By Tide Daterimen
SECTION

IFIIIALSAMPLE DiWosalMeliod flqoed By Dalefnime
POSITION

SHI-EE-011 (0829/2005)



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-0%1-9 Par I of I
Collector Comoanv Contact Telephone No. Proiet Coordinator

L. COLLOM JOAN KESSNER 375-4688 KESSNER.J;4 Price Code L DataTunwrond

Prolect Desi2nntion Samolin Location SAPNo Air ualit 45 Days
I 0 & 300 Area Comonhnt of the RC3RA - Inn:emanl So Upland Backfill Elevated-I 0-F-2 RC-051

Ice Chest No. Field Loebook No. COA Method of Shipment
EL-1596 BESRASGS2O

Shionid To OffIsite Property No. Bill of Ladinat/Air Bill No.
CH2MFIILJ. A06015 I

POSSIBLE SAMPLE iIA7.ARDSflRMARIUS

Porenially Radioacev. Preservation

Special Handling and/or Storage Type of Container

NONE No. of Ontainer(s)

Volume CD 1l000j

Seicnmi()h S.4 let
Speid Toxskey

SAAPLE ANALYSIS S"
Taxi*it

ASTM 2M

Sample No. Mairix * Sample Date Sample Time . - - -.

J1ODT8 SOIL ; z L_

CHAIN OF POSSESSION Ign/Print Names SPECIAL INSTRUCTIONS Matrix
Rep yhv Dutwrnc/j'4 B d

.- Paiticle Size (Dry Siev) - D422: Moiszue Content - D2216: TOC - 9060: pH (Soil)- 9043:
-- mop.imn by Kjeldahl - 351.2; Anno.,ia - 3502.: IC Anions - 300.0; Percent Solids 

tF mi R By/Sknd in D6 1-0SShdre

Relinquished By/anved Yarom Dvil ftC Received BrStoftd In DaW/T4it .ir

Relinquishcd By/Removed Fin Dworri't Recdid By/Sored In DaWTin=q

Rzlinqished Byftrn.ved Fnn' flaIeuTh" Received By/Sired In DatCl'ine

Relinquished By/Revaved Fmm DbIrfimw Received ByiStnrtd In DaterTime

LABORATORY Recci- ily Title natefrime

SEpTION B

FIN SAMPLE l)L9tnhl Med Disposed By raterrne
DI OSITION

BHI-EE-01 1 (08/29/2005)



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-15 Pm i or
Collector Comoany Contact Teenhone No. Project Coordinator

L. COLLOM JOAN KESSNER 375-4698 KESSNER, JK Price Code 8L Data Turnaround

roicet Desienation Samnimn: Location SAF No. .r Quality 45 Days
100 & 300 Area Component or the RCIRA - Incromni So Upland Native Reftrence-Ceniral Plateau RC-051 -

IceChestNo. Field Logbook No. COA Method ofShipment
EL-I596 aESRAS6520

Shinned To Offsite Property No. Bill of LadinuJAir Bill No.
CH2MHILL . A060151

POSSIBLE SAMPLE HAZARDS/REMARKS

NONE Preservation

Special Handling aud/or Storage TypeofContainer w

NONE No. of ContaIner(s) I I

Volume loo '

Seekems(ll,. SOImb
Special Toze

SAMPLE ANALYSIS t l seM

ASian 0172

Swi No. Matrix * Sampis Date SampcTpie .pr~2res . r
J100V2 SOIL l-is-05 t o,'oo I I

CHAIN OF POSSESSIO Sign/Print Names SPECIAL INSTRUCTIONS Matrix*

Relinishd By/ReLnwd FoReceived ByiSted In DaowTime This clain of cnsdy fnn docuniwls die ansfer ofbulk field collected soils to de CH2M Hill
Corallis laboratory lbr incrensnal pepration sd aliquoftin.

d Fion DaWfin . 0, ( ) Pricle Sie (Dry Siew) - D422; Moisture Conlent - D2216; TOC - 9060: pH (Soil) - 9045: S s

-tto--o5 ./ / ,/ "byijJedl.35;.2:Anliia.350.3:ICAniosS.te. rentsolids

Rein*d BynRemnd From, Daterfima R ee' BySojed In DILRIUmTe

Relinquished Bydflenoved Fmn, Dme/in Received By/Saed In Daerimr.

Relinquished By/Reneved Fvnm DaCIWrimI Received BY/Stoed bi DatehfiCt C~g

Relinqeishied Byfiensved Front Daierrine Received BpThomed In Dte/rine

LABORATORY Recived By Tile . Date/Tim
SECTIO I

".4 SAPLE IDosposal WOW DisposwdBY Daltrrnne.

-"E-011 (0B129/205)



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST FRC-0s-12 Pa1e 1 of I
Collector Comoany Contact Telenhone No. Project Coordinator

L. COLLOM JOAN KESSNER 375-4688 KESSNER. iH Price Code 8L Data Thrasround
Proiect Desination Smpliml Location SAP No. Air Quality 45 Days

100 & 300 Area Componcni of thc RCDRA - Incremental So Uplaid Backlill Low-l 16-DR-1&2 RC-05 I
Ice Chest No. FieldLoebookNo. OA Method ofrShiment

EL-1596 BESSRAS6520
Shipned To Offsite Provertv No. Bill of Lading/Air Bill No.

CH2MHIJLL A060151
POSSIBLE SAMPLE HAZARDS/REMARKS
NONE PresrvatIo one n

Special Handling and/or Storage Type of Contuiner

NON No. of Container(s)

Volume Io 0g
See it. (0 n SellPlee

SAMPLE ANALYSIS
Tw Nsned

Samplle o. Mmix * Sample DOs Sample'Time .v : . V

Jl0DVi SOIL -(5- b5 QO 0O_

CHAIN OF POSSESSION Sign/PriAt Names SPECIAL INSTRUCTIONS Mmrx
Rer uisibd 01 rd Flmn C Received BOySorud In Dawrimne This chain ofeutody aown douerws the nusr orbk field collected soas to the C2M Hill

'1,3 ;aC p..-.--f---in-------- Conchs habontory rot hiCentital1 -f~m~i pHd (Soil)dn -n0

qdyw m DaerlTimn 4 -. (2) Particle Size (Dry Sieve). 0421; Moisnyr Content- D2216; TOC - 9060; pH (Sail) -9045; USh
toU -5 L thI17 // meNhrogn by KjeldlI - 331.12 Amnogha - 350.3: IC Anions - 300. Percent Solids W-a

R wu!0Q edd ,d ByRm vn Im} Doyf- iu Dwei.ne/// A
ro M- A/S-/a- o:

Rclinquised 8pRenmoed Frai Daurime Received B6&oed In Daterrimne

v-vt'-..
Relnquished ByReiowed FVina D.Wd/Time Received ByiSored In Datent

Relinquished y(Reanved Fon, Duzorimn Received BytSloeld In Date/Tint

LABORATORY Received By Title Daietrime
SECTION

FINAL SAMPLE DisposniMethod Disposed By Daterrime
DIS)SITION

BHI-d 1 (08/29/2005)



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-O51-16 P.ar i or i
Collector Cotmony Contact Teleobone No. Project Coordinator

L! COLLOM JOAN KESSNER 375-4688 KESSNERJH PriceCode 8L Dnt.Turnaround

Proicet Desienation Samolint Location SAF No. Air Quality | 45 Days
100 & 300 Ama Component or the RCBRA - Incremental So Upland Native Elevated-JA Jones RC-051

Ice Chestbook No. COA Method or Shipment
EL-1596 SESRAS6520

Shinned To Offslte Property No. -Bill of Ladina/Air Bill No.
CH2MHILL A060151

POSSIBLE SAMPLE HAZARDS/REMARKS
NONE Preservation n Ne

NONE No.yp of Container) c'
Special Handling andfor Storage flpeorCntainer GM PIG
NONE o fCnanrs

Volume lin L07

snkau(u0h Sou h..
Spomio Toeddy

IORnodW. ASW MVIW
SAMPLE ANALYSIS SOBaNoM

ASTMEIy2

Sample No. Mania Sample Onc Sampnlean -'4 > -. g- 
JIODV3 SOIL 7 --

CHAIN OF POSSESSION Sign/Mat Names SPECIAL INSTRUCTIONS Matrix
Frm. Dwrio e nuai Rr This chain arcustody fonmdocuomesf tninsifrotbulk field collected soils to IacCH2M Hill

tCorali labotooy W renenal premtion and aliquoing--a

d BK rm DaFafl" Recid Daiarre (1) naaIk Size (Dry Sieve) - D422; hloitantaCol - D2216; TOC - 9060 pH (Soi.)- 9045; s-S.ip
- C I AZi~ 1 V</ o,- Ningn by KjeWah -35I.2; Amnia. -350.3; IC Ani.os - :300.0 P e Solids

Relinquished By/Rmnnvedrumw Da.W/T,,O Retch'S By/stu In Ibt/fTtime ""tl.Q MA-

. . at- m i

Relinquished By/Rcnni ,From DWe/rine Recived By/Semd In Datt'71nc
v-UW

Relinquitihed By/Removed Frm DalwTihre Received By/Stand In De/rime

RIliquishcd By/RCemo4d Fm. Da/Timc Received ByiStoredin Deiarime

LABORATORY Received By Title Date/rine
SECION

A L SAMPLE Disposal Meltud DisposedBy Dawtine
OSITION

Bil-EE-011 (08/29/2005)



Washingtun Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-11 Page i or j
Collector Company Contact Telenhone No. - Proiect Coordinator

L. COLWOM JOAN KESSNER 375.4698 KESSNER, JH Prit Code 8L Data Turnaround

Project Desiezation Samoline Location SAF No. Ar Quality . 45 Days
100 & 300 Arco Component of the RCBRA - Incremental So Riparian Elevated-Sie#3 Upriver 100-D RC-w5I

Ice Chest No. Field Lothook No. COA Method or Sklometl
EL-1596 BESRAS6520

Skinned To Offlite Property No. Bill of LadiarjAir Bill No.
._CH2MHILL -.A060151
POSSIBLE SAMPLE HAZARDS/REMARKS

NONE Preservation

Special Handling and/or Storage Tyve of Container

NONE No. of Container(s)

Volume Iw -300r ! r

Saimn(I).Mse act
specisa Tooikity

SAMPLE ANALYSIS Sea Ee,

ASTM £2172

-* 7A r . - ... --

Samnpe No. Matrix * Sample Date Sa mle r7n-. . : - r

JIODVO SOIL 1 -OS 1(200 I

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix
y wvS DaNn Reci By/Slaed to Dawrr. This chain of custody fon doconrth dhe fonsftrorblk rield colleeed soils to the CH2M Hill

1. .r Corvallis laboratoryfor menal prep.ntionndaliquoting.

Fmat -4; y Da (I) Pani Size(DrySieve) -D422.MoaMeCn en-Dfltd;OC -9060pH(SoiD-9045i &-Sk*r
1 2:99 // / / ' N 19gubyICjh -352 Ansaia -350IC Anion- 300. PAcenSolids W-Wa

Relitiq B F.,, Received B i 7
rdinquishddBy/RcnvvedFault Daterrimie RiredVyX-vrdI. Dats/Tim, J &/Ct/- O 7 -atLwo

Relinquished Byt~encnwd Paton. Daleffar Receied BlySlaws In Dti~

Relinquished By/Renoved ron Deterr.e Received By/Stred in Dater- e xo

Relinquished By/Reanoved Fmrm Dnaler/m Received By/Sord In Dat/fmi

LABORATORY Received By Title teie
SECTION

FIN4L SAMPLE Disposal Mehod Disposed By Daterrime
D OSITION

BHI4E-0 i2WV2005)

/



I Washington Closure Hanford
E

CHAIN OF CUSTODY/SAMPLE ANALYSIS REOTUEST

.)J1

RC-051-20 Puge I or I
Colcetor Comsoany Contact Telehllone No. Proelct Coordinator

L COLLOM JOAN KESSNER 375-4688 KESSNER, JH Price Code SL Data Turnaround

Project Designation Samolint Location SAF No. Air Qual I 45Days
100 & 300 Arms Component of the RCBRA - Ineremental So Riparian Low-SimeS 10 Dowuriver 100-D RC-05I

Ice Chest No. Field Logbook No. COA Method of Shinmeat
EL-1596 SESRAS652O

Shinned To OfBsite Proie No. BlD of Ladina/Air Bill No.CH2MHILL _AO601
POSSIBLE SAMPLE HAZARDSIREMARKS

NONE Pre Neos Noss

Special Handling and/or Storage Type ofContainer

NONE No. of Container(s)

Volume Iwo& dog

Seeies(I)ii SoiPhst
Speial To-hy

SAMPLE ANALYSIS , sAE

-( ~4 ASTII Din

Sample No. Matrix* Sample Dak Sample Time Z.
J10U5 SOIL fftz ~c -

/, /6)

CHAIN OF POSSESSION . Sign/Print Names SPECIAL INSTRUCTIONS Matrix
naqaFso a w I uirhni rDelarrimq This chain or cutody fone docuinots the Wansfer of bulk fIeld collected soils to the CH2M Hill

Xml Zo a /-ur /st. m''i'ln y riirforcinttl picpmdon andslquod.g,
Rel By/Rcnoved Fmm Do'This Rtceived In Datdrtime (1) Particle Size (Dry Sieve) - D422; Moisture Conent - D2216 TOC - 9060; pH (Soil) - 9045: mar

Niuowen by Kjeldaht 3511; Asumitia - 350.3; IC Anions - 3OO t Perent Solids W.r
Relinquished By/Rcnoed Fire Daterruint Received ByVSlred In DaterA-.A

Cs-bumss-dDznDr LIgWle
Relinquishxd Iy/ftwooved Fton Dalerim" R'''i By/Stonsdla Dtoefrme g n airi,3..nQ L,.i.. si

Relinquished By/Renmved Flow, Datolrinic Received BySored In DaITOdim: v Z
Relinquhled DRemoved FpoM Doaert'iI Reuaid ByeStd in Daotr'Nte

LABORATORY IRteidy Til Dattrimie
SECTION

IFltL SAMPLE Dip Mehod
DSPOS2ON

BMI-EE-0 3/29W200S)

Disposed By

ZA 19 ff") I

D.terrime



Washinzon Closure Hanford

e 'j -'
CHAIN OF CUSTODY/SAMIPLE ANALYSIS REQUEST

E Z 3
RC-051-6 V"tl i of i

Collector Comuny Contact Telephone No. Project Coordinator
L COLOM JOAN KESSNER 37A-4688 KESSNER, JN Prie Code SL Data Turnaround

Proicci Designation Samplina Location SAF No. Air Quality 45 Days
100 & 300 Area Component of the RCBRA - IncremenlI So Riparian Redercnce-Site #13 Venita Bridge RC-O5l -

Ice Chest No. Field Loebook No. COA Method of Shipment
E11596 BESRAS6Z50

Shioned To Offsite Promrtv No. Bill of Ladine/Air Bill No.
CH2MHILL A060151

POSSIBLE SAMPLE H AZARDS/REMARKS

NONE Nm Jim,

Special Handling and/or Storage Type of Container I

NONE No. of Container(s) I

Vol..,e -

see.s(I)i. sollPsm
Speisi Toiwy

SAMPLE ANALYSIS ASTE lse
Soi NWn,.&

Sample No- Matrix * Sonsple Date Sample Time .~. V|
J10DT9 SOIL Iz-(G-OS I('.o00 C X

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Mtrx

Reth ' d By(Reaus Fomw D006r7im (2j, 2 d BYISIDed TO Datdrii This ebain ofewsmody fmn documnss e nser ofbulk Field collected soils to [be CHZM HiD
Rdisyl.dBRa od Corvallis labormUty Ftr icsnnal peporaw, ad aliqtliing.

Fomn WThuie ecived DatcTine (1) Pmtide Size(DrySieve) - D422; Moist,.. Consent- D2216; TC- 0060: pH (Seil)-9045: stisa
5 11 IL -- 0, N4 hlrta byKj -daht-351.%;An moi-350.3.ICAnmi -300.0; PercestSolids W "i

=vIp 62 0Wg cc~ 5' _ 00i

Re l iidBEyReined Pron Dule/fnt -eieBy/S anI. Date/tint Ae

ot- LuIa
Rlioq.MShd B/Reoamed nsim DS Utn Received By/SIosd in DaWThw mm
Reliqaishd By/Rcn.ed Pos Date/Tt"e Received By/Snmed [a Datkus,: xib 8/ST-o

Reiqulishad ByRetinved From DawThe Remived By/SXrud In Daerris

LABORATORY Reeived By T Daefrime
SECTION-

FV kL SAMPLE Disposal Mehlod Disposed By DoWrrime

BHIIEE-0 S/29/2005)



SCi2MHILL

CH2M HILL

AppI[ed SCIen Laboratory

23 NW Wohut Blvd
Corvok OR

97330-3538

P.O. BoX 428

Corvdht OR

9733942

Tel 41.762A271

Fox 541752.0276January 31, 2006

Washington Closure Hanford

336761.AO.ZZ

RE: Laboratory Report for Washington Closure Hanford
Applied Sciences Laboratory Reference No. E2857

Joan Kessner/WCH:

On November 17, 2005, CH2M HILL Applied Sciences Laboratory received one sample
with a request for analysis of selected parameters. All analyses were performed by CH2M
HILL unless otherwise indicated below.

The analytical results and associated quality control data are enclosed. Any unusual
difficulties encountered during the analysis of your samples are discussed in the case
narrative. This data package meets standards requested by client and is not intended or
implied to meet any other standard.

CH2M HILL Applied Sciences Laboratory appreciates your business and looks forward to
serving your analytical needs again. If you should have any questions concerning the data, or
if you need additional information, please call Elizabeth Tepper at (541) 758-0235, extension
3127.

Sincerely,

Elizabeth Tepper
Analytical Manager

Enclosures

7,0122

FEB 2006
4-)

994 CV

PAGE 1 of 76
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CLIENT SAMPLE CROSS-REFERENCE

CH2M HILL Applied Sciences Laboratory Reference No. E2857

Date Time
Sample ID Client Sample ID Collected Collected

6285701 J10DV3 11/16/2005 15:27

-2-
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Cifll29WH ILL

Applied Sciences Laboratory

Organic CLP and CLP Like Data Qualifiers

U The analyte was analyzed for, but not detected above the reported sample quantitation
limit.

J The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.

UJ The analyte was not detected above the reported sample quantitation limit. However, the
reported quantitation limit is approximate and may or may not represent the actual limit
of quantitation necessary to accurately and preeisely measure the analyte in the sample.

N The analysis indicates the presence of an analyte for which there is presumptive evidence
to make a "tentative identification".

NJ The analysis indicates the presence of an analyte that has been "tentatively identified"
and the associated numerical value represents its approximate concentration.

P The primary and confinnation analyte result reeoveries do not match.

E The analyte was positively identified; the associated numerical value exceeded the
instrument calibration range.

R The sample results are rejected due to serious deficieneies in the ability to analyze the
sample and net quality control criteria. The presence or absence of the analyte cannot
be verified.

Inorganic CLP and CLP Like Data Qualifiers

U The analyte was analyzed for, but not detected above the reported sample quantitation
limit.

B The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.

UJ The analyte was not detected above the reported sample quantitation limit. However, the
reported quantitation limit is approximate and may or may not represent the actual limit
of quantitation necessary to accurately and precisely measure the analyte in the sample.

E The analyte was positively identified; the associated numerical value exceeded the
instrument calibration range.

N The matrix spike/matrix spike duplicate recovery for the analyte is outside of acceptance
criteria-qualifier is applied to the native sample only.

R The sample results are rejected due to serious deficiencies in the ability to analyze the
sample and meet quality control criteria. The presence or absence of the analyte cannot
be verified.

G:\REPORTS\CL Data Qualilers-doc



AMMONIA
METHOD EPA 350.3



CASE NARRATIVE
AMMONIA

Analytical Method: EPA 350.3 Batch No.: E2857

Lab Name: CH2M HILL Applied Sciences Lab

Project Name: Washington Closure Hanford

Contract #.: 336761.AO.Z Z

Prime Contractor.:

L Holding Times:
All acceptance criteria were met

I1. Analysis

A. Calibration:
All acceptance criteria were mt.

B. Blanks
All acceptance criteria were met.

C. Matrix Spike/Matrix Spike Duplicate(MS/MSD)
All analyses were performed in accordance with standard operating procedures.

D. Laboratory Control Spike(LCS)
All acceptance criteria were met.

E. Duvlicate Sample(s):
All analyses were performed in accordance with standard operating procedures.

F. Analytical Exceptions:
None.

II. Samnplin Equipment:
None.

IV. Documentation Excentions:
None

V. I certify that this data package is in compliance with the terms and conditions agreed to by the client and CH2M
HILL, both technically and for completeness, except for the conditions detailed above. Release of the data
contained in this hardcopy data package has been authorized by the Laboratory Manager or designee, as verified
by the following signature.

Reported by:

Reviewed by
~446 z

Date:

Date:

I Im

-6-
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SAMPLE DATA
SUMMARY



1A-WC
GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

.710DV3

SDG No.: E2857

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: E285701

Date Received: 11/17/05

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

7664-41-7 Amnonia-N 0.501 1.88 0.650 B mg/kg 1 1.0766 G E350.3 11/29/05

FORM I GEN CHEM -8-M260123-MA:s-=8s7-W



1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

SB1-1129

SDG No.: E2857

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-1129

Date Received: / f

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

7664-41-7 Azmnonia-N 0.534 2.00 1.09 B mg/kg 1 1 G E350.3 11/29/05

FORM I GEN CHEMM601o23-16:45-=28s7-V



QC DATA
SUMMARY

--10-



GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2857

Analysis Method: E350.3

Instrument Name: NONE

Initial Calibration ID: 112905NH3

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 11/29/05 11:30

Concentration Units: mg/L

FORM II GEN CHEM

Std Resp Std Reap Std Reap Std Reap Std Reap Std Reap Std Resp

Analyte 1 1 2 2 3 3 4 4 5 5 6 6 7 7

Ammonia-N 0.10 149 1.0 95.1 10.0 39-9 100 -13

E3_5J 3_Er60119-17 5-10957-W



GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2857

Analysis Method: E350.3

Instrument Name: NONE

Initial Calibration ID: 112905NH3

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 11/29/05 11:30

Concentration Units: mg/L

FORM II (Part 2) GEN CHEM

Curve

Analyte Type r Q
Ammonia-N LNR 0.9999

M 6s119-17:s7-=45s7-W



- - 2B-WC

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: E2857

Analysis Method: E350.3

concentration Units: mg/L

Second Source ID: ICV-1129

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: NONE

Initial Calibration ID: 112905NH3

Comments:

FORM II-B GEN CHEMr=060123-E&s-2=8s7-W

Analyte Expected Found %D Q

Ammonia-N 1 1.07 7.0



GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: E2857

Analysis Method: E350.3

Concentration Units: mg/L

Analytical Lot ID: 112905NH3

Lab Name: CH2M HILL/LAB/CVO

Instrument Name. NONE

Initial Calibration ID: 112905NH3

CCV #1 ID: CV1-1129 CCV #2 ID: CV2-1129 CCV #3 ID: CV3-1129

_____________________________________ __________ I ~ - I __________ t
COMMENTS:

FORM 1I-A GEN CHEM
tTO6O119-17!57-flB57-W

Analyte Expected Found %D Q Expected Found %D Q Expected Found %D Q

Amonia-N 0.1 0.0997 -0.3 1 0.989 -1.1 1 0.845 -15.5



2A-WC

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: E2857

Analysis Method: E350.3

Concentration Units: mg/L

Analytical Lot ID: 112905NH3

CCV #4 ID: CV4-1129

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: NONE

Initial Calibration ID: 112905NH3

CCV #5 ID: CCV #6 ID:

Analyte Expected Found %D Q Expected Found %D Q Expected Found %D 0

Anonia-N 1 0.807 -19.3

______________1 LL ___ - -

COMMENTS:

FORM II--A GEN CHEM
.rOSOI19-17,s7-2Ss7-W



3-WC

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

SDG No.: E2857

Analysis Method: E350.3

Initial Cal ID: 112905NH3

Matrix: (Soil/Water) SOIL

Instrument: NONE

Field Sample ID:

SB1-1129

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SBI-1129

Date Analyzed: 11/29/05

Time Analyzed: 1226

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD:

04
20

COMMENTS:

FORM III GEN CHEM

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

BSIS1129 BS1S1129 11/29/05 1222
J10DV3 E285701 11/29/05 1354

wW060123-16:45-Z28S7-W



WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: E2857

Analysis Method: E350.3

Initial Cal ID: 112905NH3

Matrix: (Soil/Water) SOIL

Instrument: NONE

* Values outside of QC limits

Lab Name: CH2M HILL/LAB/CVO

LCS ID: B51S1129

Date Analyzed: 11/29/05

Time Analyzed: 1222

Concentration Units: mg/kg

Conments:

FORM VII GEN CHEM

QC Limits
Analyte Expected Found %R %R Q

Ammonia-N 20 21.4 107.2 80-120

E350.3 7M601o23-164=Wat-W



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: E2857

Analysis Method: E350.3

Instrument: NONE

Analytical Lot ID: 112905NH3

01

02
04

06
17
20
24

25

Lab Name: CH2M HILL/LAB/CVO

Lab Code: CVO

FORM XIV GEN CHEM
RTl6023-16:45-32857-W E35031 8 -

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

CV1-1129 CV1-1129 11/29/05 1218

CV2-1129 CV2-1129 11/29/05 1218

BSl1129 BS11129 11/29/05 1222

SB1-1129 SB1-1129 11/29/05 1226

CV3-1129 CV3-1129 11/29/05 1328

J1ODV3 E285701 11/29/05 1354

CV4-1129 CV4-1129 11/29/05 1424

ICV-1129 ICV-1129 11/29/05 1130

COMMENTS:



MDL Study Report

. CH2MHILL
Appled &k.es Lebolory

Analytical Method: E350.3 Instrument ID: NONE

Matrix: Soil Concentration Units: mrnka

Analysis Amt. Replicates Std.

Analyte Date Spiked 1 2 3 4 5 6 7 8 Dev. MDL

Annonia 08/05/05 2 2.18 1.70 1.73 1.70 1.73 1.74 1.81 0.170 0.534

-19-
EEOJI9-I7:57-E2157W

CH2M HILL
Applied Sciences Labortory (AsL)
2300 NW Walnut Blvd.
P.O. Box 428
Corvallis, OR 97330-0428
Telephone: 541-752-4271 -
Fax: 541-752-027601119/06



ANIONS BY METHOD EPA300.0
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CASE NARRATIVE
ANIONS

Analytical Method: EPA300.0

Lab Name: CH2M HILL Avvlied Sciences Lab

Batch No.: E2857

Contract #.: 334247.AO.ZZ

Base/Command: Washington Closure Prime Contractor.:

I. Holding Times:
All acceptance criteria were met.

II. Analysis:

A. Calibration:
All acceptance criteria were met.

B. Blanks:
All acceptance criteria were met.

C. Matrix Spike/Matrix Spike Duplicate Sample(s):
Samples were analyzed in accordance with SOP.

D. Laboratory Control Spike(LCS)
All acceptance criteria were met.

E. Analytical Exception:
None.

F. Othcr:
None.

im. Sampling Eguipment:
None.

IV. Documentation Exceotions:
None

V. I certify that this data package is in compliance with the terms and conditions agreed to by the client and CH2M
HILL, both technically and for completeness, except for the conditions detailed above. Release of the data
contained in this hardcopy data package has been authorized by the Laboratory Manager or designee, as verified
by the following signature.

Reported by: -

Reviewed by:

Date: 4

Date: / t e (

AFCEE FORM I-1 -21-



SAMPLE DATA
SUMMARY
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1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

J1ODV3

SDG No.: E2857

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: E285701

Date Received: 11/17/05

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

16887-00-6 chloride 0.0318 0.654 1.92 mg/kg 1 1.93 G E300.0A 11/23/05

16984-48-8 Fluoride 0.0284 0.654 0.654 U mg/kg 1 1.93 G E300.OA 11/23/05
14797-55-8 Nitrate-N 0.0246 0.654 1.55 mg/kg 1 1.93 G E300.OA 11/23/05
14797-65-0 Nitrite-N 0.0235 0.654 0.483 B mg/kg 1 1.93 G E300.OA 11/23/05
14808-79-8 Sulfate 0.0422 0.654 6.98 mg/kg 1 1.93 G E300.OA 11/23/05

FORM I GEN CHEM -23-M060130-16:29-M2S-W



1A-WC
GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

s1-1123

SDG No.: E2857

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-1123

Date Received: / /

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

16887-00-6 chloride 0.0121 Q.250 0.0350 a mg/kg 1 5 G E300.OA 11/23/05

16984-48-8 Fluoride 0.0109 0.250 0.250 U mg/kg 1 5 G E300.0A 11/23/05

14797-SS-8 Nitrate-N 0.00939 0.250 0.250 U mg/kg 1 5 G E300.OA 11/23/05

14797-65-0 Nitrite-N 0.00898 0.250 0.250 U mg/kg 1 5 G E300.0A 11/23/05

14808-79-8 Sulfate 0.0161 0.250 0.250 U mg/kg 1 5 G E300.0A 11/23/05

FORM I GEN CHEM -24-M060 0s-16:24-=85s7-W



QC DATA SUMMARY

-25-



2-WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2857 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E300.OA

Instrument Name: ICQ

Initial Calibration Date: 07/08/OS 11:53

Concentration Units: mg/L

Initial Calibration ID: 300A-070805

FORM II GEN CHEM

Std Resp Std Resp Std Resp Std Resp Std Resp Std Resp Std Resp

Analyte 1 1 2 2 3 3 4 4 5 5 6 6 7 7

Chloride 0.020 0.0061 0.10 0.015 0.50 0.083 1.0 0.14 5.0 0.78 10.0 1.8

Fluoride 0.10 0.0031 0.50 0.050 1.0 0.13 5.0 1.0 10.0 2.3

Nitrate-N 0.020 0.010 0.10 0.034 0.50 0.17 1.0 0.36 5.0 2.1 10.0 4.7

Nitrite-N 0.020 0.0031 0.10 0.018 0.50 0.10 1.0 0.22 5.0 1.3 10.0 2.7 1

Sulfate 0.060 0.0066 0.30 0.028 1.5 0-15 3.0 0.30 15.0 1.7 30.0 3.7

E30-0*W060130o-16t2d-9285?-W



2-WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2857 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E300.OA

Instrument Name: ICQ

Initial Calibration Date: 07/08/05 11:53

Concentration Units: mg/,

Initial Calibration ID: 300A-070805

FORM II (Part 2) GEN CHEM

Curve

Analyte Type r C

Chloride LNR 0.9985

Fluoride LNR 0.9976

Nitrate-N LNR 0.9985

Nitrite-N LNR 0.9997

Sulfate LNR 0.9990

93 2IAMH60130-16:24-92957-W



2B-WC

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: E2857

Analysis Method: E300.OA

Concentration Units: MG/L

Second Source ID: ICV-0708

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: ICQ

Initial Calibration ID: 300A-070805

Comments;

FORM II-B GEN CHEMLO6O126-O9;O-z2557-W

Analyte Expected Found %D Q

Chloride 5 4.78 -4.4

Fluoride 5 5.21 4.1

Nitrate-N 32.9 31.3 -5.0

Nitrite-N 2.86 3.13 9.5

Sulfate 5 4.96 -0.9



2A-WC

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: E2857 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E300.OA

Concentration Units: MG/L

Analytical Lot ID: 112305Q3

CCV #1 ID: CV1-1123

Instrument Name: ICQ

Initial Calibration ID: 300A-070805

CCV #2 ID:CV2-1123 CCV #3 ID:

Analyte Expected Found %D Q Expected Found %D Q Expected Found %D 0

Chloride 5 4.54 -9.2 5 4.55 -9.1

Fluoride 5 4.51 -9.7 5 4.53 -9.4

Nitrate-N 5 4.85 -3.0 5 4.87 -2.6

Nitrite-N 5 5.12 2.3 5 5.13 2.5

Sulfate 15 14.6 -2.6 15 14.4 -4.1

COMMENTS:

-29-
E300. 0FORM II-A GEN CHEM

fl060126-09.08-285-W



SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

SDG No.: E2857

Analysis Method: E300.0A

Initial Cal ID: 300A-070B05

Matrix: (Soil/Water) SOIL

Field Sample ID:

SB1-1123

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-1123

Date Analyzed: 11/23/OS

Time Analyzed: 1546

Instrument: ICQ

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD:

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

15 BS151123 ES1S1123 11/23/05 1514

16 BS2S1123 BS2S1123 11/23/05 1535

27 Jl0DV3 E285701 11/23/05 1711

COMMENTS:

060126-09o a-E2I57-W FORM III GEN CHEM E300. OA

-30-



7-WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: E2857

Analysis Method: E300.OA

Initial Cal ID: 300A-070805

Matrix: (Soil/Water) SOIL

Instrument: ICQ

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BS1S1123

Date Analyzed: 11/23/05

Time Analyzed: 1514

Concentration Units: MG/KG

QC Limits
Analyte Expected Found %R %R Q

Chloride 215 242 112.5 70-130

Fluoride 306 269 87.9 70-130

Nitrate-N 243 214 87.8 70-130

Sulfate 314 223 71.1 70-130

* Values outside of QC limits

Comments:

FORM VII GEN CHEM E300 -01Yna60127-16t01-928s7-W



7-WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: E2857

Analysis Method: E300.OA

Initial Cal ID: 300A-070805

Matrix: (Soil/Water) SOIL

Instrument: ICQ

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BS2S1123

Date Analyzed: 11/23/05

Time Analyzed: 1535

Concentration Units: MG/KG

QC Limits
Analyte Expected Found %R %R Q

Nitrite-N 2.86 2.91 101.6 70-130

* Values outside of QC limits

Comments:

FORM VII GEI CHEM E300 ..D3YLW60127-16;01-Z2857-W



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: E2857 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E300.OA

Instrument: ICQ

Analytical Lot ID: 300A-070805

02

03
04

05

06

07

09

10

12

Lab Code: CVO

COMENTS:

FORM XIV GEN CHEM

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

LEVEL1 LEVEL1 07/08/05 1049

LEVEL2 LEVEL2 07/08/05 1102

LEVEL3 LEVEL3 07/08/05 1115

LEVEL4 LEVEL4 07/08/05 1127

LEVEL5 LEVEL5 07/08/05 1140

LEVEL6 LEVEL6 07/08/05 1153
ICV-0708 ICV-0708 07/08/05 1218

ICV-0708 ICV-0708 07/08/05 1231

ICV-0708 ICV-0708 07/08/05 1421

|
-

B300.- A3 3.-vrLOsO012-09:08-=85s-W



14 -WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: E2857 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E300.OA

Instrument: ICQ

Analytical Lot ID: 112305Q3

14

15
16

19

27
29

Lab Code: CVO

COMMENTS:

FORM XIV GEN CHEM
yLOO124-09:0S-12857-W

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

CV1-1123 CV1-1123 11/23/05 1503

BS1S1123 BS1S1123 11/23/05 1514

BS2S1123 BS2S1123 11/23/05 1535

SB1-1123 SB1-1123 11/23/05 1546

J1ODV3 E285701 11/23/05 1711

CV2-1123 CV2-1123 11/23/05 1805

E300.- A34 -



MDL Study Report

. CH2MHILL
1111 W APP~d Sc1S~Mnn fahrlq

Analytical Method: E300.OA Instrument ID: ICO

Matrix: Soil Concentration Units: MG/KG

Analysis Amt. Replicates Std.

Analyte Date Spiked 1 2 3 4 5 6 7 8 Dev. MDL

Ninate 11/01/05 0.25 0.225 0.250 0.215 0.240 0.245 0.225 0.255 0.0149 0.0469

Nitite-N 11/01/05 025 0230 0270 0.270 D.260 0.270 0.260 0.265 0.0143 0.0449

Sulfate 11/01/05 0.75 0.790 0.735 0.730 0.795 0.775 0.750 0.760 0.0256 0.0806

Chloride I10YM5 0.25 0.315 0.315 0.340 0.340 0.290 0.300 0330 0.0193 0.0607

Fluoride 11/02/05 05 0.505 0.480 0.500 0.470 0.490 OAKS 0.455 0.0173 0.0543

-35-
flSOI27&:I-E2&57-W

CH2M HILL
Applied Sciences Labortory (ASL)
2300 NW Walnut Blvd.
P.O. Box 428
Corvallis, OR 97330-0428
Telephone: 541-752-4271
Fax: 541-752-027601(27106



PERCENT MOISTURE
ASTM D2216

-36-



1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

JDon3

SDG No.: E2857

atrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: E285701

Date Received: 11/17/05

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

MOISTURE Moisture 0.00 0.00 0.694 % 1 26.3161 0 ASTM D2216 11/17/05

FORM I GEN CHEM -37-MeO 016-11, 3 -228s -W



PARTICLE SIZE
METHOD 422

-38-



Hanford
Particle Size

500.0 g sample used
Weight retained Is the weight of material ON each sieve
ANALYST: KH 1117/2005

Lab .D.

E285701

Client
I.D.

JIODV3

Sieve

8
16
30
50
100
200
325
pan
total

CH2M HILL
AppliedSciences Group

23WMAWahut Md. Caoft OR 97350-353
P.O. Oax 424 CovOh OR 97339-040

T6541.72.271 Fax541.752.0276

Sieve Size
(umn)
2362
1180
600
500
147
75
45

Sieve Size

(mm)
2.362
1.180
0.600
0.500
0.147
0.075
0.045

Weight
Retained

(g)
0.30
7.20
36.90
130.70
201.70
101.50
8.60
10.00
496.9

Weight
Retained

(%)
0.06
1.45
7.43

26.30
40.59
20.43
1.73
2.01

Cumulative
Coarser

(%)
0.06
1.51
8.94

35.24
75.83
96.26
97.99
100.00

Cumulative
Finer

(%)
99.94
98.49
91.06
64.76
24.17
3.74
2.01
0.00

10



pH
METHOD SW9045C

-40-



1A-WC- -

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID;

Ja.IDV3

SDG No.: E2857

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: E285701

Date Received: 11/17/05

Sample Analysis Date
CAS No. Analyte MDL I PQL Result Q Units DF Amount Method Analyzed

pH pH 0.001 0.00 8.48 pH 1 20 G SW9045C 11/18/05

FORM I GEN CHEM -41-=T060118-IS 52-22857-W



lA-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

SB1-1118

SDG No.: E2857

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-1118

Date Received: / /

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

pH pH 0.00 0.00 6.60 pH 1 20 0 SW9045C 11/18/05

FORM I GEN CHEM -42-=D6Da121-StS2-B2Us7-W



TKN
METHOD EPA 351.4

-43-



CASE NARRATVE
TKN

Analytical Method: EPA 351.4 Batch No.: E2857

Lab Name: CH2M HILL ARplied Sciences Lab

Project Name: Washington Closure Hanford

Contract #.: 336761.AO.Z Z

Prime Contractor.:

I. Holding Times:
All acceptance criteria were met.

IL Analysis:

A. Calibration:
All acceptance criteria were met.

B. Blanks:
All acceptance criteria were met.

C. Matrix Spike/Matrix Spike Duplicate(MS/MSD)
All analyses were performed in accordance with standard operating procedures.

D. Laboratory Control Spike(LCS)
All aeceptance criteria were met.

E. Duplicate Sample(s):
All analyses were performed in accordance with standard operating procedures.

F. Analytical Exceptions:
None.

Im. Sampin g Equipment:
None.

IV. Documentation Exceptions:
None

V. I certify that this data package is in compliance with the terms and conditions agreed to by the client and CH2M
HILL, both technically and for completeness, except for the conditions detailed above. Release of the data
contained in this hardcopy data package has been authorized by the Laboratory Manager or designee, as verified
by the following signature.

Reported by-

Reviewed by

Date: I I O 1

Date: 1 4 &t'

-44-

2" IaTOI-43CIf 1 0 F
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SAMPLE DATA
SUMMARY
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1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

TIODV3

SDG No.: E2857

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: E285701

Date Received: 11/17/05

Sample Analysis Date

CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

7727-37-9 Total Kieldahl Nitrogen as N 20.8 99.1 250 mg/kg 1 1.0188 G E351.4 11/22/05

FORM I GEN CHEM -46-

|

WT060223-19 i3Q-M257.W



lA-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

SB1-1122

SDG No.: E2857

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-1122

Date Received: / /

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

7227-37-9 Total Kjeldahl Nitrogen as N 21.0 100 68.5 B mg/kg 1 1 G E351.4 11/22/05

FORM I GEN CHEM -47-=60123a-19;3D-=85s7..



QC DATA
SUMMARY

-48-



2 -WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2857 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E351.4

Instrument Name: NONE

Initial Calibration Date: 11/22/05 13:00

Concentration Units: mg/L

Initial Calibration ID: 112205TKN

E.54gL
m060123-9 =39-22857-W

Std Resp Std Resp Std Resp Std Resp Std Reap Std Resp Std Resp

Analyte 1 1 2 2 3 3 4 4 5 5 6 6 7 7

Total Kjeldahl Nitrogen 2.0 148 20.0 93.9 200 40.0 2000 -17

FORM II GEN CHEM



2-WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No. : E2857 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E351.4

Instrument Name: NONE

Initial Calibration Date: 11/22/05 13:00

Concentration Units: mg/L

Initial Calibration ID: 112205TKN

FORM 1I (Part 2) GEN CHEM

Curve

Analyte Type r Q
Total Kjeldahl Nitrogen as N LNR 0.9998

ET60123..19:39-=2657-M



2B-WC

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: E2857

Analysis Method: E351.4

Concentration Units: mg/L

Second Source ID: ICV-1122

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: NONE

Initial Calibration ID: 112205TKN

Conments:

FORM II-B GEN CHEM

Analyte Expected Found %D Q

Total Kjeldahl Nitrogen as N 13.6 13.7 0.7

~1

-4

-E -A=T060123-19:39-=6857-W



2A-WC

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: E2857

Analysis Method: E351.4

Concentration Units: mg/L

Analytical Lot ID: l12205TKN

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: NONE

Initial Calibration ID: 112205TKN

CCV #1 ID:CV1-1122 CCV #2 ID:CV2-1122 CCV #3 ID:CV3-1122

COMMENTS:

-52-
E351.4FORM II-A GEN CHEM

Analyte Expected Found %D 0 Expected Found %D Q Expected Found WD Q
Total Kjeldahl Nitrogen as N 2 2.05 2.7 20 19.7 -1.6 200 182 -8.9

ro0123-19,30-328s7-W



2A-WC

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: E2857

Analysis Method: E351.4

Concentration Units: mg/L

Analytical Lot ID: 112205TKN

CCV #4 ID: CV4-1122

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: NONE

Initial Calibration ID: 112205TKN

CCV #5 ID: CCV #6 ID:

Analyte Expected Found %D C Expected Found %D 0 Expected Found %D Q

Total Kjeldahl Nitrogen as N 20 19.1 -4.5

COMMENTS:

-53-
E351.4FORM II-A GEN CHEM

3fl60123-19:30-E2851-W



3-WC

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

SDG No. : E2857

Analysis Method: E351.4

Initial Cal ID: 112205TKN

Matrix: (Soil/Water) SOIL

Instrument: NONE

Field Sample ID:

SB1-1122

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-1122

Date Analyzed: 11/22/05

Time Analyzed: 1316

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD:

COMMENTS:

ET060123-19,30-E2SSI-W FORM III GEN CHEM

05

22

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

BS1S1122 BS1S1122 11/22/05 1307
J10DV3 E285701 11/22/05 1429

E351 .4

-54-



7-WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: E2857

Analysis Method: E351.4

Initial Cal ID: 112205TKN

Matrix: (Soil/Water) SOIL

Instrument: NONE

* Values outside of QC limits

Comments:

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BS1S1122

Date Analyzed: 11/22/05

Time Analyzed: 1307

Concentration Units: mg/kq

FORM VII GEN CHEN

I QC LimitsAnalyte Expected Found %R %R Q

Total Kjeldahl Nitrogen as N 680 685 100.6 75-125

E351.455 -zo60124-09:43.-R28s7-W



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: E2857 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E351.4

Instrument: NONE

Analytical Lot ID: 112205TXN

01
02

03
05
07
18

22

27

Lab Code: CVO

COMMENTS:

lErO l-19 ,3O-28Ss7-W
FORM XIV GEN CHEM

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

CV1-1122 CV1-1122 11/22/05 1304
CV1-1122 CV2-1122 11/22/05 1304

ICV-1122 ICV-1122 11/22/05 1307
BS151122 ES1S1122 11/22/05 1307

SB1-1122 SB1-1122 11/22/05 1316

CV3-1122 CV3-1122 11/22/05 1358

J1ODV3 E285701 11/22/05 1429

CV4-1122 CV4-1122 11/22/05 1447

E351.-46 -



MDL Study Report

. CH2MHILL
Applud SCOc#S aboruIry

Analytical Method: E351.4 Instrument ID: NONE

Matrix: Soil Concentration Units: mg~g

Analysis Arnt. Replicates Std.

Analyte Date Spiked 1 2 3 4 5 6 7 8 Dev. MDL
Total Kjeldahl Nitrogen 03/17/05 100 100 109 113 103 101 116 99.8 6.66 21.0

£ftMOII9-.I8;O-EZU5-W

CH2M HILL
Applied Sciences Labortory (ASL)
2300 NW Walnut Blvd.
P.O. Box 428
Corvallis, OR 97330-0428
Telephone: 541-752-4271
Fax: 541-752-027601/19106



TOC SOIL
METHOD SW9060

-58-



CASE NARRATIVE
TOC-SOIL

CLIENT/PROJECT: Washington Closure Hanford

LABORATORY: CH2M HILL Applied Sciences Laboratory

LAB CODE: CVO

PROJECT NO.: 336761.AO.ZZ

SDG NO: E2857
LAB BATCH NO: E2857

I. RECEIPT
A. Date Received:

November 17, 2005

B. Sample Information:

LAB
SAMPLE ID

E285701

CLIENT
SAMPLE ID

J10DV3

SAMPLE
MATRIX

Soil

DATE
SAMPLED
11/16/2005

DATE
ANALYZED

12/12/2005

H. Holding Times:
All holding times were met.

III. Analysis:

A. Calibration:
All acceptance criteria were met.

B. Blanks:
All acceptance criteria were met.

C. Matrix Spike Sample(s):
Analysis performed in accordance with standard operating procedure.

D. Duplicate Samole(s):
Analysis performed in accordance

E. Lab Control Sample(s):
All acceptance criteria were met.

F. Other:
None.

IV. Documentation Exceptions:
None

with standard operating procedure.

-59-



V. I certify that this data package is in compliance with the terms and conditions agreed to by the
client and CH2M HILL, both technically and for completeness, except for the conditions detailed
above. Release of the data contained in this hardcopy data package has been authorized by the
Laboratory*Manager or designee, as verified by the following signature.

Reported By : )WkowiII

Reviewed By: 42k
DATE: /- 06

DATE: cf/oY/e4

-60-



SAMPLE DATA SUMMARY

-61-



GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

J10DV3

SDG No.: 32857

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: E285701

Date Received: 11/17/05

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

TOC Total organic Carbon 108 106 1910 ig/kg 1 0.323 G SW9060 12/12/05

FORM I GEN CHEM -62-an5s=29-1.6=20-nBs?-w



GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

831-1212

SDG No.: E2857

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-1212

Date Received: / /

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

TOC Total Organic Carbon 35.0 35.0 35.0 U mg/kg 1 1 G SW9060 12/12/05

FORK I GEN CHEM -63-AD051229-16:28-257-N



QC SUMMARY



2-WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2857

Analysis Method: SW9060

Instrument Name: TOC Skalar

Initial Calibration ID: 101405S1

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 10/14/05 11:48

Concentration Units: mg/Kg

AD051229-16:28-2857-W

Std ReSp Std Resp Std Reap Std Resp Std Resp Std ReSp Std ReSp

Analyte 1 1 2 2 3 3 4 4 5 5 6 6 7 7

Total Organic Carbon 100 737000 200 1600000 1000 6940000 4000 2.48E.7 8000 4.79E+7

FORM II GEN CHEM swvo



2-WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2857 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: SW9060

Instrument Name: TOC Skalar

Initial Calibration ID: 10140551

Initial Calibration Date: 10/14/05 11:48

Concentration Units: mg/Kg

FORM II (Part 2) GEM CHEM

Curve

Analyte Type r Q

Total Organic Carbon LNR 0.9997

SW _V-D51220-16M2-E2B7-W



2B-WC - -

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: E2857

Analysis Method: SW9060

Concentration Units: mg/kg

Second Source ID:ICV-1014

Lab Name: C142M HILL/LAB/CVO

Instrument Name: TOC Skalar

Initial Calibration ID: 10140551

Comments:

FORM II-B GEN CHEM
DH051230-0S41-S2857-VW

Analyte Expected Found %D Q

Total Organic Carbon 6430 6680 3.9

_J 60



GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: E2857

Analysis Method: SW9060

Concentration Units: mg/kg

Analytical Lot ID: 121205TOCS2

CCV #1 ID: CV1-1212

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: TOC Skalar

Initial Calibration ID: 101405S1

CCV #2 ID: CV2-1212 CCV #3 ID:

COMMENTS:

FORM 1I-A GEN CHEMAD051229-16:28-2857-W

Analyte Expected Found %D Q Expected Found %D Q Expected Found %D Q
Total Organic Carbon 4000 3980 -0.6 4000 4200 5.1



3-WC

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

SDG No.: E2857

Analysis Method: SW9060

Initial Cal ID: 10140551

Matrix: (Soil/Water) SOIL

Instrument: TOC Skalar

Field Sample ID:

SB1-1212

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-1212

Date Analyzed: 12/12/05

Time Analyzed: 1005

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD:

COMMENTS:

A=O51229-16 20-32S57-W FORM III GEN CHEM

02

06

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

BS1S1212 BSlS1212 12/12/05 0953

J1ODV3 E285101 12/12/05 1057

SW9060

-69-



7-WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: B2857

Analysis Method: SW9060

Initial Cal ID: 101405S1

Matrix: (Soil/Water) SOIL

Instrument: TOC Skalar

* Values outside of QC limits

Comments:

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BS1S1212

Date Analyzed: 12/12/05

Time Analyzed: 0953

Concentration Units: mg/kg

FORM VII GEN CHEMAD051229-16:28-R257-w

I QC Limits
Analyte Expected Found %R %R Q

Total Organic Carbon 1000 877 87.6 80-120

-70-



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: E2857 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: SW9060

Instrument: TOC Skalar

Analytical Lot ID: 10140551

01

02

03
04

05
06'
07

Lab Code: CVO

COMMENTS:

FORM XIV GEN CHEM

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

ICB-1014 ICB-1014 10/14/05 1046

LEVEL1 LEVEL1 10/14/05 1148

LEVEL2 LEVEL2 10/14/05 1158

LEVEL3 LEVEL3 10/14/05 1208

LEVEL4 LEVEL4 10/14/05 1218

LEVELS LEVELS 10/14/05 1228
ICV-1014 ICV-1014 10/14/05 1252

Sw90G07 1-
DM051229-17:01-E2B5I-W



GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: E2857 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: SW9060 Lab Code: CVO

Instrument: TOC Skalar

Analytical Lot ID: 121205TOCS2

01
02

03

06
13

COMMENTS:

FORM XIV GEN CHEM

CLIENT LAB DATE TIME

SAMPLE ID SAMPLE ID ANALYZED ANALYZED

CV1-1212 CV1-1212 12/12/05 0943

BS1S1212 BSIS1212 12/12/05 0953

SB1-1212 SB1-1212 12/12/05 1005

J10DV3 E285701 12/12/05 1057

CV2-1212 CV2-1212 12/12/05 1543

AD051229-16r28-Z2857-W
swg9 e72 -



MDL Study Report

0 CH2MHILLe AppIed Sciences Lbmtor

Analytical Method: SW9060 Instrument ID: TOC Skalar

Matrix: Soil Concentration Units: mg/kg

Analysis Amt. Replicates Std.
Analyte Date Spiked 1 2 3 4 5 6 7 8 Dev. MDL

Total Organic Carbon 08/17/05 140 31.0 14.4 8.89 29.4 32.4 27.1 6.37 11.1 35.0

-- 7Th
ADR129.16;2&-E2857-W

CH2M HILL
Applied Sciences Labortory (AsL)
2300 NW Walnut Blvd.
P.O. Box 428
Corvallis, OR 97330-0428
Telephone: 541-752-4271
Fax 541-752-027612129105



CHAIN OF CUSTODY/SHIPPING DOCUMENTS

-74-



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-16 Page I of I
Collector Comnanv Contact Teleohone No. Project Coordinator

L COLLOM JOAN KESSNER 375-4688 KESSNER, Jj Price Code 8L Data Turnaround

Proiect Designation Sampilne Location SAF No. Air Quality 45 Days
100 & 300 Ama Component of the RCBRA - incremental So Upland Native Elevated-JA Jones RC-05 I

Ice Chest No. Field Loebook No. COA Method of Shipment
EL-1596 BESRAS6520

Shipped To Offsice Property No. Bill of Lading/Air Bill No.
CH2MHIL_ A060151

POSSIBLE SAMPLE HAZARDS/REMARKS

NONE Preservation

Special Handling and/or Storage Type of Container
NONE No. of Container(s)

Volume ioOg o

See tcm(t) in 5.1 Plant
Special Toxicity

Insinctioro ASTM £1963
SAMPLE ANALYSIS sW ointsc

ASTM 32172

SapleNo. Matrix Sa le Dae Sample Time -:;A,,I. :__y

J10DV3 SOIL L Z J t I -/5:-7-7

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix *

dhed B From Datefrime Rd t%) RceivedB /5 This chain orcustody forn documents the trnsfer ofbtulk field collected soils to the CH2M Rill
II, teA~ ftlo w - Corvalis labormory for inorerenral preparation and aliquoting. S

R utt BMi vedFmm DaTe/B red n Datefin (1) Particle Size (Dry Sieve) - D422; Moisture Content - D2216; TOC - 96GO; pH (Soil) - 9045; si-s-ep

Nitrogen by Kjeldahl .351.2; Ammnvia - 350.3; IC Anions - 300.OjPercent Solids

Reliqunished By/Removed froDntir Received By/Stoe In DatedTime
DL-oni LOWiid

Relinquished By/Removed From Datefin Received By/Stored In Daze/fi
L-LiqmW

Relinquished By/Renyved From Daerdinc Received By/Stored in Date/Time .X..Oe

Relinquished By/Rermved From Date/Time Received By/Stored In Dae/Tinre

LABORATORY Rcneived By Title Daterinee

SECTION

Fl L SAMPLE Disposal Method Disposed By DaterTime

I POSITION

BHI-EE-011 (08d29/2005)



CH2/IVHILL
Analytical Services Sample Receipt Record

Batch Number: Date received: 1 1
ClientProject

VERIFICATION OF SAMPLE CONDITIONS (veiry all items)* HD = Client Hand delivered Samples

Observation YES NO
Radiological Screening for AFCEE
Were custody seals intact and on the outside of the cooler?

If yes, Where? Front Rear Lt Side Rt Side
Type of packing material: Ice Blue Ice Bubble wrap
Was the Chain of Custody inside the cooler?
Was the Chain of Custody properly filled out?

Were the sample containers in good condition?
Containers supplied by ASL?
Any sample with <112 holding time remaining? If so contact LPM _y2

Was there ice in the cooler? Enter temp- C A)
All VOCs free of air bubbles ? A---7
If the answer to any of the questions above is NO, a Sample Receipt Exceptions Report Must be written.

VERIFICATION OF SAMPLE PRESERVATION (verify all preserved samples except HAAs, HANs and CH)

Sample Nutrients Metals pH Volatiles Cyanides TOC pH TOX pH Other(speciny) NFA
No pH <2 <2 pH <2 pH >12 <2 <2 csoisiuresj

2
3
4

6
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26
27

LOGIN ANDY FICATIONS PERFORMED

I'M ' ////rr1115 16
DmIernJ

Rev I/L05/2003-recptrcd.xIs

BY

Oalerrfie

-76-


